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The problem of providing the proper water pressure for all 
parts of a water-works system supplying a territory having con- 
siderable variation in elevation is somewhat difficult, as very 
often when an attempt is made to give a good fire service in the 
higher portions, the lower parts, if supplied from the same source, 
will have too much pressure for proper domestic service. 

A solution often adopted is to have high and low service dis- 
tricts supplied with separate mains. In cases where the low- 
lying portion is small in comparison with the higher parts of the 
district, pressure regulators are sometimes employed. If the 
supply is by gravity from a source so elevated that the direct 
pressure would be too high, pressure-reducing apparatus may be 
employed to provide a proper domestic service. 

These appliances are also useful when the water mains are too 
weak to withstand the higher pressure, as in some old cement-lined 
pipe systems. A dangerous district may be supplied through a 
regulator, thus allowing the superintendent to get some sleep at 
night, provided the device works properly ; otherwise he may be 
worse off than before it was put in. 

A considerable difference of opinion exists among water-works 
men as to the usefulness of pressure-reducing devices; some 
condemn them entirely and others are in favor of them. This 
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probably results from the different experiences they have had, 
some, perhaps, having employed apparatus unsuited to the condi- 
tions or not properly installed and cared for, others having been 
more fortunate in apparatus or conditions. 

A pressure regulator is an automatic machine and cannot be 
treated merely as a part of a water main. It requires intelligent 
care, periodical cleaning, and should be suited to the conditions 
under which it operates. Some makers of pressure reducers 
advertise them as suitable for steam. air or water; in reality. 
the conditions under which a regulator works in a water-works 
system are so different from those obtaining in steam or com- 
pressed air practice that the apparatus for handling water should 
be quite different from that employed for steam or air. 

A brief description of some of the most commonly used makes 
of pressure regulators may prove of interest. 

The Ross regulating valve (Fig. 1) is made by the Ross Valve 
Company, of Troy, N. Y. The working parts of this valve con- 
sist of a central stem carrying the pistons E and F, and a disk valve 
‘G, which seats by moving upward and is sealed by the action of a 
leather collar. The areas of piston F and valve G are equal, thus 
balancing the inlet or high pressure and preventing a tendency 
to move up ordown. A small reducing pressure valve B is placed 
on a pipe leading from the inlet side to the pressure chamber 
formed between pistons E and F. A relief valve C is on the pipe 
from the pressure chamber to the outlet side. The small gate 
valves A and D are for convenience in shutting off the water, and 
have nothing to do with the operation of the regulator, which is 
controlled by the aetion of the small regulator B and the relief 
valve C, which determine the pressure in the controlling chamber 
between pistons E and F. This pressure is intermediate between 
the high or inlet pressure and that carried on the low or outlet 
side, and is sufficient to balance the upward thrust of the low 
pressure water on the bottom of the piston G, when the pressure 
on the delivery side has reached the desired point. On account 
of the tendency to rise, caused by the top of the piston E being 
open to the air, thus partly counterbalancing the downward 
pressure on: piston F, it is necessary to have the pressure in the 
controlling chamber higher than the delivery pressure, the amount 
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of excess being determined by the relation of the areas of pistons 
E and F. If the desired outlet pressure is exceeded, the upward 
thrust under piston G causes an increase of pressure in the con- 
trolling chamber; this closes or diminishes the flow through the 
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small regulator B and opens the relief valve C, allowing the pistons 
to rise and elose the valve. When the outlet pressure falls, the 
pressure in the chamber is reduced, the regulating valve opens 
and the relief valve closes, allowing the pistons to fall, thus open- 
ing the valve and increasing the pressure on the delivery side. 


B 
A NE N [Bed D 
may AD 


4 WATER PRESSURE REGULATORS. 


The regulator is adjusted by turning the hand wheels on valves 
B and C, thus changing the pressure at which they will open and 
close. They are set so that the regulating valve B will close at 
as nearly as possible the same pressure that causes the relief valve 
C to open. 

When this regulator is properly adjusted it gives close regulation 
and works well for long periods. It gives the most satisfactory 
service where the inlet pressure is fairly constant. From the 
principle on which it operates, it will be seen that if there is a 
considerable variation of the high pressure, especially if the mini- 
mum approaches closely or even falls helow the low pressure for 
which the valve is adjusted, it will close,.as the pressure in the 
controlling chamber is not sufficient to hold the valve away from 
its seat. This check-valve action is sometimes advantageous in 
cases where the valve is controlling the supply to a reservoir or 
standpipe, as, if a serious break in thé main on the high pressure 
side of the regulator occurs, the valve promptly closes and pre- 
vents the loss of the stored water. But under ordinary circum- 
stances this action results in a reduction of pressure on the deliv- 


ery side below that desired. The cases where so little difference 


between the high and low pressure exists are probably exceptional, 
as ordinarily where a regulator is installed, there is quite a large 
difference between the inlet and the outlet pressures at all times. 
The Mueller water pressure regulator (Fig. 2) is governed by a 
spring B, which is compressed by the pressure of the water on 
the delivery side acting on a piston C fitted with a rubber cup to 
prevent leakage. The valve D, on the same stem with piston C, is 
of the single-disk type, balanced by the piston E and fitted with 
a rubber face to make a tight joint. It is held away from its seat 
by the spring, until the pressure of water acting under the piston 
C is sufficient to compress the spring and close the valve. When 
the pressure falls, the spring forces the piston down and opens 
the valve. In the larger valves the area of the top piston is so 
great that very heavy springs are necessary, and a worm gear 
with hand wheel is used in regulating the tension of the spring. 
The Union water pressure regulator (Fig. 3) is controlled by 
the pressure of the water on the outlet side of the valve acting 
under a diaphragm. This pressure is balanced when the desired 
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point is reached by means of a lever and weights acting on the 
upper side of the diaphragm. The lever arm is connected to the 
stem of the valve and rotates the interior valve, which is in effect 
a large hollow plug cock having several ports connecting the inlet 
and the outlet sides. These are opened or closed as the pressure 
on the diaphragm diminishes or increases. The regulator is 
adjusted by varying the weights on the lever. 


Fie. 3. 16-1IncH UNION PrEssuRE REGULATOR. 


METROPOLITAN WATER WORKS REGULATORS. 


Four regulating valves, three 8-inch and one 10-inch, con- 
structed under the supervision of the writer, and embodying some 
features which are the result of a study of the operation of regu- 
lators under the eonditions obtaining in the Metropolitan district, 
have been in service for periods ranging from two and one-half 
years to seven months, controlling the water pressure in various 
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parts of the Metropolitan district in a satisfactory manner. These 
valves, as shown in Fig. 4 and Plate I, are of the lever and weight 
type; the valve bodies are of the regular pattern of balanced 
valve made by the Waters Governor Company. The valves 
themselves are of the piston double-seat type; the pistons are 
connected by a cylinder instead of the usual rod, and are cylin- 
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drical in section for 3-inch below the top, then conical for another 
-inch, and the bottom edges are rounded off. The object of 
this is to produce a considerable travel for small variations in the 
normal flow, which is small compared with the maximum capacity 
of the valve, and by a slightly greater lift to provide for large flow, 

as in case of fire. 
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The controller is a cylinder attached to the side of the valve 
body, containing a piston under which the water pressure on the 
delivery side acts; this is counterbalanced by the lever and 
weight. One end of the lever is attached to the stem of the 
balanced valve. When the outlet pressure rises the piston is 
raised, thus causing the valve to close. When the pressure falls 
below the desired point the weights cause the valve to open. By 
adjusting the weights a large range of pressure may be obtained. 
The controller is constructed so that a variable speed is obtained; 
when the valve is a considerable distance from its seat, water has 
free access to the controlling cylinder and the motion is com- 
paratively rapid, but as the valve approaches its seat the ad- 

_ mnission of water under the piston is gradually checked and the 
speed reduced until the last part of the closing is done very 
‘slowly. The controller piston is attached to the lever in such a 
way that its travel is considerably longer than that of the main 
valve. 

The device is practically a dashpot and controller combined, 
and this, together with the conical form of the upper part of the - 
main piston valves, reduces the danger from water ram caused 
by sudden closing of the valve to a minimum, and prevents surging. 

Particular attention was paid to having all parts easy of 
access. The main valve is quickly removed by taking off the 
top head and drawing it out through the seat rings without dis- 
turbing the lever, controller, or weights. All parts liable to cor- 
rode and stick are made of composition. 

It is impossible to make a piston valve absolutely tight and 
have it remain so, but the leakage is so small that it is generally 
much less than the leakage from the water mains and fixtures 
supplied through the valve. 

In order to give the most satisfactory service under the rather 
trying conditions met with in a water-works system, a pressure 
regulator should be simple in design, having as few parts as possi- 
ble, and free from delicate mechanism. It should be strong, 
durable, and reliable, having all parts easy of access from the 
top, without the use of special tools. All parts liable to rust and 
thus interfere with the proper working of the apparatus should 
be made of composition or other non-corrosive metal. 
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The regulator should not, under any conditions, close suddenly, 
thus causing a dangerous water ‘ram in the pipe on the high 
pressure side. It should not surge, thereby causing an intermit- 
tent pressure on the mains. The apparatus should be controlled 
entirely from the low-pressure side; and variations of pressure 
on the inlet side, within reasonable limits, should not affect 
the pressure on the delivery side. The valve should be balanced 
as nearly as possible and should not be liable to stick in its seat. 

The sensitiveness should be suited to the requirements of the 
particular conditions under which it is to operate; for instance, 
a regulator supplying a system of mains connected with a reser- 
voir or standpipe should work within closer limits than one serving 
a pipe system without such outlet, as in the former case the reser- 
voir is liable to overflow and cause damage if too great a variation 
in pressure is allowed; while a considerable range of pressure 
would not ordinarily make any material difference in a closed 
system of pipes unless it is a case of weak mains, when close 
regulation would be desirable. 

As there is always more or less fluctuation in pressure in a 
water main, especially during the time of maximum flow, a regu- 
lator which is too sensitve is constantly in motion and suffers 
excessive wear, besides having greater liability to surging and 
producing water ram. Under ordinary conditions a valve that 
will operate on a change of pressure of from two to four pounds 
should give satisfactory service. 

If for any reason extreme sensitiveness should be required, a 
small auxiliary valve, nearly frictionless, operated by a diaphragm 
of large area, may be employed to control a hydraulic cylinder 
which moves the main valve in much the same way that a damper 
regulator is operated. 

It is a common practice to install a regulator of the same size 
or even larger than the pipe line in which it is set. Under cer- 
tain conditions a valve which is too large for its work is liable 
to give unsatisfactory results. As the regulator operates by 
throttling the opening through which the water passes, it follows 
that when the consumption is very small the valve is very near 
its seat and any sudden rise in pressure on the delivery side will be 
apt to shut the valve entirely, thus producing a water hammer 
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which is liable to break the pipe above the regulator. The valve 
and seats are more liable to damage from the cutting action of the 
water at high velocity in a large regulator with a small flow than 
in a smaller valve handling the same amount of water. The 
pressure regulator should be only large enough to pass the maxi- 
mum flow of water likely to be needed in the district supplied 
through the valve without excessive loss of pressure on the deliv- 
ery side. The friction loss due to the maximum flow in the pipe 
line above the valve should be taken into account in any calcu- 
lations of capacity. In general, a valve one or even two sizes 
smaller than the pipe line will be found amply large. 

A pressure regulator should always be set in a chamber, pref- 
erably built of brick, sufficiently large to allow the valve to be 
taken apart without difficulty. If set in the pipe line, a by-pass 
containing a gate valve should be built around the regulator, or 
it may be set in a by-pass with a gate in the main line between 
the by-pass connections. In order to facilitate examinations or 
repairs, it is advisable to have a stop valve on each side of the 
regulator; by closing these and opening the by-pass valve the 
proper amount, the apparatus may be taken apart without inter- 
rupting the service. 

In order to keep track of the pressure on the delivery side while 
the regulator is out of service, a gage cock may be put in the pipe 
beyond the stop valve on the outlet side. By attaching a 
gage to this the pressure may be watched, and any regulating 
necessary may be done by opening or closing the by-pass valve by 
hand. 

In cases where there is a liability of sand or gravel being carried 
along with the water, it is a good plan to install a sand catcher 
just above the regulator. No screen should be used, as it would 
be liable to become clogged and thus cut off the flow. 

In choosing a location for the regulator it is advisable to place 
it at such an elevation that the pressure on the outlet side will be 
as light as possible, as this avoids excessive loading by weights or 
springs in the case of regulators controlled by these devices. The 
valve should not, however, be located at a summit in the pipe 
line, as air would be liable to collect in it and perhaps interfere 
with the operation of the regulator. 
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In cases where considerable damage would be caused by a 
pressure exceeding that for which the regulator is adjusted, a 
water relief valve may be placed on the pipe beyond the regulator, 
and a connection made to a drain or brook. 

It would be advisable to inspect such a relief valve occasionally 
in order to detect any leakage. 

A battery of regulators is sometimes installed to handle a very 
large flow of water. If the regulators are set so that one will 
handle the light flow and the others come in as the pressure falls, 
owing to increased consumption on the low-pressure side, the 
danger from the sudden fluctuations of pressure and the cutting 
of valve seats is decreased. On the other hand, if the large flows 
only occur occasionally, as, for instance, during large fires, the 
regulators set to open last may stiek in their seats and refuse to 
work at a critical moment. 

In conclusion, it may be said that if a regulator suited to the 
conditions is selected, properly installed, and given intelligent 
care, it will be found a perfectly practical and satisfactory appa- 
ratus. 

DISCUSSION. 

THe Presipent. The paper is before you for discussion. I 
will call first upon Mr. Ross. 

Mr. Witu1aM Ross.* I did not come here prepared to discuss 
this paper; in fact, I was under the impression that associates 
were not expected to say anything except in a quiet way to the 
members. I will not take up much of your time, therefore, 
although I am much obliged to you for calling upon me. 

Mr. Doane has given a very good description of our valve, but 
there were one or two things, one in particular in reference to the 
difference of areas, to which I should like to call attention. This 
can be varied, and the area can be reduced so you can get a full 
flow of water, the capacity of the pipe line, through the valve, 
with a reduction of not more than one and one-half to five pounds, 
depending somewhat upon the size of the valve. On a very large 
. valve we can reduce the area exposed to the atmosphere so that 
we can deliver the capacity of the pipe line through the valve with 
only a difference of a pound and a half. I don’t believe it wise 
* Secretary, Ross Valve Company, Troy, N. Y. 
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to go as close as that, because the valve must be very sensitive 
if it works on so little variation of pressure. 

Mr. Frank L. Norturop. I should like to ask Mr. Doane if 
the pressure on the high-pressure side, the variation of pressure, 
makes any difference with this new Metropolitan valve? 

Mr. Doane. So far as I have been able to find out it does 
not until the high pressure approaches very nearly to the low 
pressure, that is, until it gets practically way down, and then the 
only trouble is apparently due to friction through the valve. We 
have had a chance to try that on several occasions, and so far 
as I have been able to find out it is not affected; and it is rather 

_ hard to see ‘how it would be affected, for the reason that the con- 
troller is connected with the low-pressure side and has absolutely 
no connection with the high-pressure water. 

Mr. Norturop. There is quite an amount of friction, then? 

Mr. Doane. In all these disk valves there is considerable more 
friction than there would be in an open-gate valve. but the idea 
of the thing is to produce friction. You want to reduce the 
pressure, and in order to do that you put in a frictional device 
really. That is to say, it throttles the water and that produces 
friction, and that cuts down the pressure; the object is to keep | 
the pressure down. When you want to get a large flow you have 
to have area enough to pass that flow without an excessive loss 
of pressure, as I said in the paper. And, if you will notice, this 
is a double-disk valve, so it has a pretty good area when both 
disks are on the same spindle. There are really two openings, 

and the area is considerably greater when they are wide open 
than the area of the outlet pipe. ' 

Mr. Norturop. Of course with the Union valve, where it is 
controlled on the low side, the same is true, only our friction is 
divided. We have no friction against the plunger. 

Mr. Doane. There is but little mechanical friction in our valve. 

I thought you meant liquid friction. There is practically no fric- 
tion in this valve except the friction of the stuffing-box, which 
isn’t very great, that is, unless somebody is too strong with the 
monkey-wrench on the stuffing-box. 

Mr. Epwin C. Brooxs.* Mr. President, I think I owe it to 

* Superintendent of Water Works, Cambridge, Mass. 
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the Ross valve to say that the city of Cambridge has two 16-inch 
Ross regulators on a 40-inch steel main. That, you will see, is 
cutting down the area very much more than anything which has 
been spoken of here; the ratio would be somewhere about 512 
to 1 600, less than one third. Those valves have been in use now 
about eight years. We have four Bridgeport recording gages in- 
stalled in different parts of the city, from which we take weekly 
charts, and the valves have certainly performed remarkably good 
work. I suppose they are in the pit where they were the last time 
I looked for them, but as far as any knowledge of that is concerned, 
I don’t know really that they are there. The regulation is very 
close, and the valves have given no trouble, excepting that we 
had, on one of the small regulating valves, a spring break, four or 
five years ago. I never have had to have the valves even taken 
apart since they were put in there. 

THe Presipent. Mr. Coffin, have you had any trouble with 
these valves? - 

Mr. Freeman C. Corrin. I am sorry to say I never had 
anything else. JI ought to say, however, that I have never 
used but one of the valves, and therefore my experience is not 
conclusive. 

Mr. Jonn C. Wuitnery. I think it would be interesting if Mr. 
Coffin would tell us about some of his troubles. 

Mr. Corrin. It was very simple, Mr. President. The valve 
didn’t keep in order. It seemed to be impossible, with the pres- 
sure which was on it —it was a small valve, only 4-inch — to keep 
it in working order, and the result was that after being repaired 
several times it was abandoned. About all I can say is that it 
failed to do what I put it in for. 

Mr. F. I. Winstow. I should like to know something about the 
cost of such a regulator. | 

Mr. Doane. I should think an 8-inch valve would perhaps 
cost something under $300, all complete. 

Mr. Winstow. . Including the by-pass and stop valve? 

Mr. Doane. Yes. 

Mr. Ross. I should say that to install a 12-inch with a by- 
pass would cost about $450. That includes the gate valves, two 
bends, two nipples, and the regulating valve. 
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Mr. Cuarues N. Taytor.* I never had any experience with 
large valves, but I want to say a word about the small valves in 
service pipes. I have had a great deal of trouble in my house at 
Wellesley, where we have seventy to eighty pounds pressure, in 
keeping my ball-cock valves from leaking, and every little while 
I would have to send for a plumber, which was very nice for the 
plumber, but rather bad for me. I was telling my trouble to a 
supply man one day and he said, “ I can fix you all right.” So it 
was but a few days before I received a l-inch Mueller reducing 
valve. I didn’t have much confidence in it, but I thought, as 
long as they sent it to me, I would have it put on, and I did. 
That was about a year ago. I had it set so that it reduced the 
pressure to about forty pounds, and it has given me great satis- 
faction, and I have been relieved from having the plumber come 
so often as he used to. I should recommend putting in one of 
these valves wherever there is trouble such as I had. I think the 
cost is something like $3. Mr. Ross shakes his head and says that 
that islow. I didn’t pay for it, and so I can’t tell the cost, but 
if it cost $5 or $10, I think it would be economy to put one in. 

Mr. Greorce A. Kina.t I should like to confirm what the last 
speaker has said. I have had a Mueller valve on my service pipe 
for five years and it has given great satisfaction. We have 
direct pressure, and are liable to raise the pressure from forty-five 
pounds to one hundred pounds. 

THE PresipENntT. I should like to call upon Mr. Caldwell. 

Mr. Georae A. CaLpwetu.{ I thank you for calling on me, 
Mr. President, but I don’t know that I have very much to say 
about our regulators, except that I can give you the price. For 
1-inch, it would be somewhere, as I remember it, in the neighbor- 
hood of $5 to a plumber or water-works man. For 34-inch, the 
price is $3.75. We make the claim for the Mueller regulator that 
we hold the pressure at the set pressure. For instance, if we set 
the pressure at forty pounds, we will hold it within three pounds 
of that right along in service. A great many pressure regulators 
are merely check valves, which reduce the pressure while the 


* Civil Engineer, Wellesley, Mass. ; 
+ Superintendent of Water Works, Taunton, Mass. 
t Representing H. Mueller Mfg. Co., Decatur, Ill. 
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water is flowing through the valves, and after the pressure has 
arrived on the outlet side to the set pressure, then there is a 
certain amount of leakage through the regulator, which will in 
time bring the pressure on the outlet side up to the normal pres- 
sure of the service. This we claim is not possible i in the Mueller 
regulator. I cannot say much about the other regulators, for 
I haven’t made any extended observations in regard to them, 
and therefore I am not’in a position to speak about them. 

I should like to ask one question. In a direct pumping system, 
will the Metropolitan regulator hold the pressure at the set pres- 
sure as well as it will in a gravity system? 

Mr. Doane. We have a case of that kind where the fluctua- 
tions in the pump are very marked on a gage put on the high- 
pressure side of the regulator, and I have never been able to see 
that it affected the regulator in any way. It might carry slight 
pulsations through it, when the regulator was open suasceniadied 
but not enough to amount to anything. 

A good use for pressure regulators on direct pumping siltene 
is to put them on the service pipes, because the way they are 
operated in many cases, as I understand, is to raise the pressure 
to one hundred pounds or over when they have a fire, to throw 
in more pumps and raise the pressure up to the fire pressure, and 
when there is no fire they reduce the pressure to what would be 
a good domestic pressure. In that case it brings a violent fluctua- 
tion on the service pipes, which is very liable to cause numerous 
and costly plumbers’ bills, and if you have a small regulator, a 
Mueller or a Ross, or any standard type, on the service pipe, it 
will take care of that fluctuation and keep the pressure to a 
reasonable figure on the house side and avoid all destruction of 
the plumbing. These house regulators are a good thing, and I 
can speak from personal experience. 

Mr. CALDWELL. Just one more word with regard to that. It 
seems to me, with all due respect to every regulator on the mar- 
ket, the Mueller as well as the rest of them, that where you install 
a regulator on your main line for reducing the pressure, there is 
no regulator that will work satisfactorily unless you have a by- 
pass around it, so that in case of fire you can open up your by-pass 
and give your full pressure on your main. I don’t think any 
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regulator will give you the full flow through and still hold your 
pressure down to the set pressure of your regulator. 

Mr. Doane. That is so, of course, from the nature of the regu- 
lator. Otherwise it wouldn’t work at all. But if you want to 
get a higher pressure, as you say, you have got to go and open 
the regulator, unless you have some automatic device which will 
open it, and even those automatic devices will still take up some 
pressure. 
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REPORT OF THE COMMITTEE ON PRIVATE FIRE 
SERVICES. 
[Presented December 13, 1905.] 

Maiihaiind of the New England Water Works Association: At 
the 1902 convention of the American Water Works Association, 
a report was adopted, expressing the sentiment of the convention 
that a charge be made for fire protection; that unreasonably large 
services for fire or other purposes be not permitted; that meters 
be used where found necessary, and reasonable control secured of 
all large services. 

The Central States Water Works Association, at a convention in 
1902, unanimously adopted a resolution expressing the sentiment 
of the convention in favor of an equitable charge for the protection 
afforded by private fire services. 

At the annual convention of 1903, this Association adopted a 
report recommending that a charge be made for fire protection; 
that unreasonably large services be not permitted; that meters 
be used where found necessary, and all large services provided 
with a cut-off or a gate so located as, under any ordinary combi- 
nation of circumstances, to be readily accessible; action along 
the same lines as that of the American Association for the year 
previous: 

At the 1905 convention of this Association, this committee 
was enlarged by the addition of Mr. Geo. W. Batchelder and 
Mr. Hugh McLean, and instructed to consider and report a 
method or methods by which the value of fire protection can be 
estimated. 

In compliance with instructions, your committee report that 
fire protection should yield a revenue about in proportion to its 
cost, as compared with the entire cost of the work; that private 
fire protection may be estimated at some per cent. of the entire 
cost of fire protection, and apportioned among those benefited in 
proportion to the floor space of the protected risks. The cost of 
fire protection, like that of furnishing water, will vary in different 
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localities, as also the proportion properly chargeable to private 
fire protection, and this may be determined in and for each 
individual case. Floor space seems to your committee to be the 
unit bearing the closest relation to value of the risk and cost of 
protection, of any readily determined. 

We would recommend that charges for fire protection be made 
on the above basis, with due regard to different conditions obtain- 
ing in different places. 

Respectfully submitted, 
F. H. CRANDALL, 
R. J. THOMAS, 
GEO. W. BATCHELDER, 
ELBERT WHEELER, 
Committee. 
DISCUSSION. 

THE PrestpeNT. You hear the report of the committee; it 
is now before you for discussion. We should like to hear from 
Mr. Chase. 

Mr. Joun C. CHase.* Mr. President, I do not know why you 
should single me out as the first to be called upon, unless it is 
because I was in such a woeful minority when this subject was 
threshed out by the original committee. I have seen no reason 
to change the views that I expressed then, that private fixtures 
installed by the consumer for additional fire protection should 
not be subject to an extra charge, as he was already paying for 
protection under the general tax levy, and his outlay was a benefit 
rather than a detriment -to the water department, the most 
serious problem confronting them being to prevent the consumer 
from committing larceny. This view, however, seems to be a dead 
issue, and from what I have heard of Mr. Crandall’s report, I 
think perhaps the committee have solved the problem in the 
most practicable manner, and that if a charge for private fire 
service is to be levied, as the prevailing sentiment seems to indicate 
it should be, it can be adjusted in no more equitable manner than 
that which the committee recommends. I think the committee, 
and also the Association, are to be congratulated upon the ap- 

parently successful outcome of their labors, and under the cir- 


* Derry, N. H. 
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cumstances it is perhaps proper that I should be the one to now 
move that the report be accepted and its recommendations 
adopted. I do not know that I have anything further to say in 
relation to the matter, except to thank you for giving me the 
prominence of being the first one to be called upon, with a clear 
field 4nd no chance of any one else having said what I wanted to 
say. 

THE PresipentT. We are all very sorry that a man who was as 
much interested in this subject as any man in Boston, Mr. Edward 
Atkinson, has passed away since we last met. I will call upon Mr. 
French to speak. 

Mr. Epwarp V. Frencu. Mr. President, I did not expect to 
be called on in this way. Ido not know that there is much that I, 
or perhaps any one of us, can say with regard to Mr. Atkinson. 
We all knew him, we all have seen him here on a good many occa- 
sions and have been interested in what he has said, and we were 
always pleased with the vigor and constantly continuing interest 
which he had in all these subjects. 

Mr. Atkinson came down town on Monday in the usua) way, but 
on reaching the office it was found that he was not able to get 
out of his carriage. Although every effort was made to give him 
help immediately, he died an hour or two afterwards, just after 
reaching the hospital. Mr. Atkinson was about seventy-nine 
years of age, and, as we all know, lived a most vigorous and ener- 
getic life, always working, always busy, always having many 
interests. I think it is an inspiration to come in contact with 
a man, whether we agree with what he thinks and with what 
he does or not, who is so thoroughly alive, and especially at 
Mr. Atkinson’s age, towards all the important problems of the 
day. 

THe PresipentT. Mr. Hammond. 

Mr. J. C. Hammonp, Jr.* Mr. President, I am glad that the 
mantle of Elijah has fallen on so good shoulders. We certainly 
have a very able Elisha in the insurance host. 

I came here some years ago trying to find out what was a fair 
charge for fire service, in view of the greatly increased cost for 
mains over and above the necessary cost for domestic supply 
* Treasurer, Water Company, Rockville, Conn. 
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alone. I simply asked what would be a fair charge for the fire 
service, and I was so thoroughly convinced (?) by the arguments 
I heard from the insurance people that we couldn’t charge any- 
thing, that I went home and said to our livery man, “ Send the 
team over to the office every morning; if we use it we will pay for 
it, if we don’t, we won’t.” [Laughter.] 

THE PresipENT. I should like to call upon Mr. French. 

Mr. Frencu. Mr. President, again I am hardly ready to say 
very much. I think Mr. Hammond’s story is too good to try to 
spoil any of the influence of it right away. It is some little time 
since we have given this question of charging for water very 
much attention. In the last few years our efforts have been 


‘mainly directed toward preventing the improper use of water. 


I felt after the experience on the previous committee that if we 


. could put the fire service into such condition that it would be 


properly used, a good deal of our present difficulty and the feeling 
of suspicion about it would disappear. 

- Now this question of charging for fire service is a difficult one. 
It brings up all the general questions of methods of taxation, and 
in trying to go into it, and in working a considerable time on it in 
connection with the committee, when Mr. Hammond and I were 
together, I found it extremely difficult to find any very satisfactory 
method of charging. To go back a bit, I have not really had an 
opportunity to consider exactly how this report would work out, 
but I should think it would be better than the method of charging 
so much per sprinkler or so much per hydrant, which has the 
effect of making a man very reluctant to add a sprinkler here or 
there in places where sprinklers are needed. 

One other point is that in the case of almost all other com- 
modities we pay for what we get; and I tried to work out some 
sort of a plan by which a man would pay so much per fire stream 
available at his yard as serviceable pressure. Now on the basis just 
proposed, if in a city or town there were two plants of the same 
floor area and about the same value, and one of them was in one 
end of the city, perhaps near the reservoir, the owner might be able 
to draw eight fire streams from a connection, which we would all 
be willing he should have, into his yard. The other manufacturer, 
at the other end of the town, but just as much within the limits of 
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the town, perhaps no further from the city hall, might not be able 
to get more than three or four streams, on account of the fact that 
he was farther away from the reservoir. Now, by this method of 
charging, you charge both men the same, while one man would 
be. getting twice as much as the other. 

Of course, I realize that all these things are matters of com- 
promise, that we have got to strike on some workable scheme, 
but it isn’t exactly fair to charge on that basis, when a man doesn’t 
get what he pays for, so to speak. Perhaps there is no better 
way to do it and I am not ready to criticise, but simply want to 
bring out all sides of the question. 

Another point: it is true that the man who puts in private pro- 
tection’ does get a saving in the cost of insurance. He gets it 
by spending usually from three to five per cent. of the value of his 
property, in putting in automatic sprinklers, fire pumps and 
hydrants. Now that man, if he hadn’t put in that private equip- 
ment, would clearly have been entitled to the use of the entire fire 
department of the city. If his plant had gotten on fire, no man 
would have thought of charging him anything for the services of 
the fire department. I know I have said this before, but it may 
be well to repeat it. If he puts in his private fire protection the 
chance of his having a fire which will necessitate his calling upon 
the public department is very small. Our experience shows that 
in 90 per cent. of the cases the opening of five or ten sprinklers 
puts out the fire. Those fires, had they been allowed to go on 
for any length of time, would undoubtedly in many cases have 
become larger. 

Going further, the risk, if unprotected, may be a serious menace 
to surrounding property. I think nobody questions that if the 
building in which the Baltimore fire started had been sprinklered 
it would not have burned as it did, and the Baltimore conflagration 
would not have occurred. If the owner or occupant of that 
building had put in automatic sprinklers at his own expense, he 
would have saved the community an enormous amount of money. 
And the one point that I want to make clear is that there is a very 
distinct gain to the community from private protection. There 
is a gain to the owner, nobody denies that, but there is also a very 
distinct gain to the community; and, perhaps, if we look at it in 
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all its lights, we will realize that it may be the highest type of 
public policy to encourage private fire protection. 

I should say that if the water for fire protection of a city were 
paid for by the general tax levy, as is true in some cases, — while 
in other cases it is paid for simply from the water department’s 
funds, — it would seem that any taxpayer had the same right over 
it that any other taxpayer had, and that the better facilities he 
provided at his own expense to use the public water which is there 
for this purpose, why, really, the more he was doing for the com- 
mon good. I hope then that we will not lose sight of the fact 
that a great advance is being made in cutting down the annual 

fire loss in this country, amounting to $150 000 000 on the average 
for ten years past, — or, if not cutting it down, at least in pre- 
venting it growing larger as our country grows, — by the use of 
private fire protection. This certainly is the case, and it ought to 
be a factor in any action taken by public servants looking at it 
from the point of good citizenship. 

Mr. CHartes W. SHERMAN.* Mr. President, if the force of all 
Mr. French’s arguments is granted, and they certainly have a great 
deal of force, the fact nevertheless remains that at the present time 
the cost of fire protection furnished by a private water company 
is not at all borne by the municipality, excepting in so far as 
it pays hydrant rental, and in that way, as a rule, no portion 
of the cost of private fire protection is covered. This question 
was first raised, at least in this association, in connection with 
private companies, and perhaps its most important bearing at 
the present time is to furnish a basis for private companies to 
make such a charge, more so than in the case of municipally 
owned plants; and in that direction especially the report of 
the committee, it seems to me, is going to be of great value. I 
think Mr. French will concede the desirability of something of 
that sort in connection with private companies, even though his 
principle that in equity such a charge ought to be borne by the 
municipality should stand. ; 

Mr. Cuartes K. WaLKer.t The other day a man said that he 
wanted fire protection for a barn, which they use for storing cars 


* Civil Engineer, Boston, Mass. 
+ Superintendent of Water Works, Manchester, N. H. 
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in; their car barn had burnt up. They wanted to know what I 
would do about it. I told them I wouldn’t do anything about it 
if I could have my say, but I can’t have my say. 

Now they wanted a pipe put into this car barn. They wanted 
a 6-inch pipe on one end — it is about 200 feet long — and they 
wanted a 6-inch pipe on the other end. And then, by the way, 
they wanted a pipe to another car barn on the opposite side of the 
street. They wanted a 14-inch pipe tapped and two 6-inch pipes 
on one side and one 6-inch pipe on the other side; and there was 
no other way to do than as the commissioners told me, and the 
commissioners did just what the insurance underwriters told them 
todo. The result was that we put those pipesin. I objected to it. 
We don’t get a cent out of it. Perhaps they will pay for the con- 
nection, but they won’t pay anything for supplying water to these 
places. I say it is all wrong. I say that these insurance folks 
ask too much. I think we ought to have compensation for fur- 
nishing water to these places; a small amount, perhaps, but we 
ought to have something for keeping up these supplies; and I 
think it is the duty of every city to charge for the supply of these 
places with water in case of fire. 

Mr. Hammonp. Right in that line, Mr. President, I would 
say that we have two 8-inch and one 6-inch connection on a 
10-inch main, as fire protection for a manufacturing plant. Abra- 
ham Lincoln used to tell of a steamboat on the Mississippi with a 
100 horse-power engine and a 200 horse-power whistle, and every 
time they blew the whistle the boat stopped. Now, I don’t think 
it is good policy, if you have other property on the line, to jeopard- 
ize the whole thing for any one concern. A man who makes tanks 
out West sends out his circulars and tells his customers that if they 
will buy a tank and put in sprinklers he will guarantee that they 
will get the cost back in five years in the saving in insurance. 
Now, I think there are two sides to this question. The insurance 
people shouldn’t come in here and say that we should furnish 
free water, while at the same time they say to the manufacturers, 
“ Our companies will only charge you a quarter of one per cent. 
for insurance with sprinklers, which you couldn’t get in the stock 
companies short of 24.” Am I not right? Still they say that 
there should be no charge for water if the insured don’t use 
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it. It is there for them to use if they want to use it, and when 
they pay for their insurance they pay the low rate because it is 
there. 

Mr. Frank C. Kimpauu.* I remember attending a convention 
of this association in September, 1902, when I believe there were 
three reports made on this subject. It appeared very conclusively 
at that meeting and by those reports that the water-works super- 
intendents and the underwriters couldn’t lie down in the same bed 
together. 3 

As a result of that meeting the Private Fire Protection Com- 
mittee, which has reported to-day, was appointed. Whether it 
has been due to the work of that committee, or to an increased 


- sentiment along these lines, or to some other good reason, I am 


very glad tu note to-day that Mr. Crandall again reports for that 
committee, stating among other things that fire protection should 
be paid for, and Mr. French now gets up and says: “ Pay for what 
you get.” In’other words, he agrees with Mr. Crandall to-day, 
whereas he didn’t three years ago, under the principle, as he states 
it, “ Pay for what you get.” Nobody who gets fire protection 
would for a moment say that he is not getting something. 

I was very glad also to note last September that, while that 
portion of the committee of 1902, of which Mr. French was a 
member, reported against metering fire connections, Mr. French 
himself gave us a very good illustration of how a person can be 
converted at times and also showed us the results of his con- 


_ version in a meter which I for one am free to say comes very close 


to filling the bill; if it is not exactly what the water-works men 
themselves are after it is so near it that a company I am interested 
in is going to try one of them and see how it works, and I think 
before we get through we shall try several. 

It seems to me that this question now has got beyond any dis- 
cussion. The underwriters agree that protection from petty 
larceny or grand larceny is necessary for the water companies 
or water departments. They also agree that something should 
be paid. That is as far, I think, as we canask them togo. And I 
think that they will agree with me when I say that it is not within 
their province to say what that something shall be. Mr. French 


* Civil Engineer, Boston, Mass. 
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says, “ Pay for what you get,” and that a price which would be 
adequate in certain parts of a town might not be adequate in 
another part. Unfortunately you can pick flaws in any schedule 
or plan for anything that may be offered. It may also be unfor- 
tunate for them, although perhaps fortunate for the public, 
that water-works superintendents and departments are to some 
extent controlled by the courts, which say that you shall not 
discriminate. They do not look at these points quite so finely 
as the underwriters do, and when you charge a man in one part 
of the town one price and charge a man in another part of the 
town another price, they say that is discrimination. 

I have perhaps given this question of charges for fire pro- 
tection as much consideration as the average member here, 
and in going over the possible methods of charging for protection, 
the one that seems to me to be open to the least objection is that of 
charging by floor space. Floor space bears some relation to the 
value of the property — the larger its area the more valuable. It 
also bears a distinct relation to the space to be protected; the 
larger area means, to some considerable extent, larger pipes. 
Now, you can reason this thing in a complete circle. Fire pro- 
tection should be paid for. When you pay for fire protection you 
should get what you pay for. In that way, paying for fire pro- 
tection you have a right to ask for that protection. You are 
obliged to put into your works larger pipes, larger pumps, etc., 
and, as Mr. French said a few moments ago, while in your general 
tax levy the hydrants along the public streets are paid for, I 
think he will say that hydrants every 300, 400, or 500 feet, as 
they usually are along the public streets, are not adequate pro- 
tection to his mills, thoroughly equipped with sprinklers and yard 
hydrants, where in a space of 500 feet, perhaps, he would require 
6, 8, or 10 yard hydrants and innumerable sprinklers; I don’t 
blame him; I would if I were in his place, and it may be it is neces- 
sary for the proper protection of the property. But mains which 
will adequately supply hydrants placed every 300, 400, or 500 feet 
apart, are not adequate, nor will the underwriters accept, with 
their minimum insurance rates, the same sized mains for the 
protection of their mills, supplied as above. The result is that if 
you are going to furnish such mill owners with proper protection, 
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the first thing the water department has to do is to reinforce its 
mains, either by running a larger pipe along the street or bringing 
in connecting pipes across and around from other directions. So 
I think the argument that private fire protection costs nothing, 
or that it only costs what public fire protection does, was settled 
— it certainly was in my mind — long ago. 

Mr. Frencu. Mr. President, if I may take a minute more, 
I just want to set myself right on one or two points. In regard 
to what Mr. Hammond says, I think it wasn’t quite fair for him 
to suggest that I came here saying that there should be no charge 
made. I said nothing of the kind. And in regard to what Mr. 
Kimball said, I would make a slight correction, for neither did I 
say that I was ready to agree that charges should be made in all 
cases. I simply said that I hadn’t considered the matter for some 
little time in detail, and I only tried to bring out a few additional 
points. 

I realize that it is a complicated question. I realize that in 
some ways it is a question about which we should say nothing, 
perhaps; but I think we can at least properly bring out some 
points on the other side, for it is always fair to show up both sides 
of a question. In the main my argument would be that whatever 
charge is made, if any is made, should be equitable. You shouldn’t 
single out the few men whom you can most easily find and charge 
them for fire protection because they have spent their own money 
for apparatus so as to be better able to use the public water service, 
while you do not charge other people, who have the same service 
standing ready for them, like Mr. Hammond’s hack at the door, 
ready for them to use whenever they want it. You certainly 
should not charge them, I will put it in this way, more than you 
charge other men who simply depend on what the city may furnish 
them. 

Now I should like to throw out one other thought. Take it in 
Mr. Hammond’s excellently protected town; I should like to know 
who pays for the water and who pays for the service which is 
rendered to the unprotected property? If some night an unpro- 
tected building takes fire and the public fire department throws 
twelve streams for five hours, the owner certainly has the use of the 
public service and the use of a good deal of water; but I haven’t 
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heard anybody say much about who should pay for that. When 
the water works are owned by a private company, we all agree that 
the company should be paid in some way. When the supply is 
merely a department of the city, having its own books and its 
own accounts and no other money, then it is perhaps entirely 
proper that from some source, say the general tax levy, or from 
the fire department appropriation, or from somewhere, it should 
get some return for the somewhat larger pipes, perhaps larger 
pumps and larger reservoir. I think we would all agree that fire 
service increases the cost of the public water works in many places, 
especially in the smaller ones. Now somebody ought to pay for 
that, but not simply the few men whom we are singling out to-day. 

I would like to leave the matter in this way: That my own 
mind is open. The companies with which I am connected cer- 
tainly do not want to ask anything unreasonable. I do not come 
here with any such intention. We would merely like to present 
these other points to show that the question is not a perfectly 
simple one, and to urge that whatever is done shall be done on an 
equitable basis and with due regard to all the factors in the case, 
and with proper encouragement of things which are a real benefit 
to the community. With more time for thought, we might have 
something more definite to suggest, but that is our position to-day. 
It is simply a plea for fairness and a plea for a broad view of the 
whole situation. 

Mr. Hammonp. It is said that early impressions are lasting. 
Perhaps my words didn’t convey my idea, but I think the insur- 
ance men have been coming up here for about three years. In the 
early stages of this discussion, as I understood from Mr. Atkinson, 
a gentleman whom we all revered, these manufacturing concerns 
were a part and parcel of us, we were dependent upon them en- 
tirely, and we should protect them without any charge. Now, in 
my town, our manufacturers do not ask for that. What started 
this thing with me three years ago was to see how we could get at a 
fair charge, amd I advocated then, as I advocate now, that it 
should be on the basis of the amount of insurance. We have a 
concern which makes envelopes, where several thousand feet of 
floor space is occupied by paper boxes, while in another establish- 
ment, where they manufacture silk, almost all the floor space is 
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occupied by valuable machinery. It isn’t fair to tax them ac- 
cording to floor space, but it seems to me it is fair to charge them 
according to the amount of insurance carried, for the saving in 
insurance is something wonderful. One of the most beneficent 
things of the age is the development of fire protection appliances. 
Fires occur now which we don’t know anything about until they 
are extinguished, and it is a grand thing; but the people who 
furnish the water should have some compensation, and the manu- 
facturers in our place are willing to pay it. The simple question 
is, What is a fair basis to put it on? Now, what is fairer than to say 
that if one concern carries $100 000 insurance it shall be a certain 
percentage on that, while another concern, having more valuable 
machinery and carrying $500 000 insurance should pay on that 
basis? It isn’t a question of our robbing them or of their robbing 
us. That question hasn’t been raised. But when we ask what is 
a fair basis to put it on, we don’t like to be told that they 
shouldn’t pay anything. 

Mr. Horace G. Honpen.* At our New York meeting, last 
September, I made inquiries among the members to find out if 
there was any place where they made any charge for fire service, 
and from what I could learn there wasn’t a place in New England 
where any charge is made. I talked with several of our western 
members and found that through the West in many places they 
did make a charge, and I have had some correspondence since in 
regard to the charges. Perhaps it will be interesting if 1 read to 
you what their charges are. This is from the office of the Louis- 
ville Water Company, Louisville, Ky., which is partly a private 
and partly a public company — I think the city owns some of the 
stock. 

“ At a meeting of the Board of Directors of the Louisville Water 
Company, held December 23, 1898, the following amended rules 
and rates for fire protection service water pipes were adopted, viz.: 

““1,. That the water company locate and place all special 
private service connections for fire protection and automatic 
sprinkling devices from street mains to the property line of 
property owners and maintain same at the cost of the company. 

““*2. That the annual rates for such special private fire service 
connections, payable semi-annually, subject to the usual dis- 
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counts for prompt payment to water consumers, shall be as fol- 
lows, to wit: 


“«“ Tf the above rates be not paid under the rules and regulations 
of the company governing water consumers generally, the water 
supply is to be discontinued until payment is made. 

“<3. Where larger private special fire service connections (above 
six inches) are desired, the rates and conditions applicable thereto 
shall be determined by the water company, having due reference 
to the size of street mains, locality and surroundings, the cost 
necessary to the company iri the premises, and the current expense 
of maintenance. ; 

“«* 4, Such property owners now having such special private fire 
protection or automatic sprinkler service connections, and have 
paid the water company the first or original cost of installation, 
the same to be refunded by the company.’ ” 


Here is a resolution of the Cleveland, Ohio, Board of Public 
Service, passed July 28, 1905: 


“* Whereas, the water department is subjected to considerable 
expense in the inspection of fire lines, and 

Whereas, the street mains have to be made larger than other- 
wise to keep up the pressure in adjoining buildings when a large 
tap for fire purposes is installed, and 

““* Whereas, the department makes no charge for the use of 
water for fire purposes, therefore be it 

“* Resolved, that beginning July 1, the following charges be 
made every six months for fire service, and shall be payable in 
advance like other water charges: 


Semi-annual 
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“*No charge, however, shall be made where the fire line is 
metered at. the expense of the owner except the semi-annual 
payment of $4.00 hitherto required for all meters over }-inch. 

«The first payments shall be made July 1, for the three months 
July - September 30, pro rata, and thereafter October 1 and April 1, 
for six months as above. 

“** Resolved, further, that on all fire lines the owner of the 
-property shall deposit with the water department a full drawing 
or plan of said fire lines satisfactory to the department within 
sixty days from date. Drawings of all new fire lines or changes 
in old ones shall likewise be deposited with the water department 
within sixty days after said new lines or changes have been in- 
stalled. No alterations in fire lines shall be made without per- 
mission in writing in advance by the water department. Drip 
cocks or valves intended to drain the fire lines shall not exceed 
34-inch inside diameter, unless with the consent in writing of the 
superintendent of the water department, and must be placed at 
the lowest point on the lines. The connection shall not be turned 
on or off, save by the city water department, or with the consent 
of the superintendent of said water department. Failure to con- 
form to this resolution shall be followed by shutting off the water 
from the fire lines of the party concerned.’ ” 


That seems to be the way these two companies, one a private 
company and the other a public department, make their charges for 
fire service. I don’t know whether the people in our New England 
cities would stand that or not. 

Mr. N. Taytor.* Perhaps I might a little in- 
formation along this line. I was called upon not long ago to act as 
a committee of one to fix the amount to be charged a woolen mill 
for fire protection. I built the works two years ago, and the 
parties who owned the mill were large stockholders in the water 
works. They had not paid anything for fire protection, and the 
smaller stockholders naturally began to object. They had 
gotten a large reduction in the cost of their insurance en account 
of having the water, and they finally proposed, perhaps very 
unwisely, to leave it to me to say, as a disinterested party, how 
much should be paid. In order to act intelligently, I wrote to a 
good many different people, private and municipal companies, and 
finally I made the recommendation, which has since been adopted, 
something as follows: that they pay so much per sprinkler head 
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and so much per hydrant. These prices, as I remember them, are 
$30 per hydrant per year, and 25 cents per sprinkler head per 
year up to 1000 sprinkler heads. Beyond that the price is 
reduced, as I remember it, to 15 cents, and the whole amount is 
computed on that basis. This seemed to be satisfactory after 
they thought it over and figured it up, and I believe it was acknowl- 
edged that, though they thought the price was high, they were 
saving considerably more than that: in what it cost them for 
insurance. 

In another place I have been obliged to deal with pulp mills of. 
the International Pulp Company. The mains at Orono pass the 
mills, and we were several months deciding on what would be a 
fair price. They conceded that they wanted the water, they 
needed it, and we had no doubt that we wanted to sell it to them. 
I finally said for the company that they could have the water for 
$150 a year for their pulp plant, but this they said was more than 
they could afford to pay. As time went on, however, I presume’ 
the insurance people assisted me somewhat in getting them to 
come to my terms, for they finally said, All right. Another pulp 
mill in the same town pays us $350 a year for water for fire pro- 
tection. For other purposes they pay the regular rates. 

In the town of Strong, Me., is- located a little toothpick mill, 

which, by the way, is the largest toothpick mill in the country, and 
that isn’t saying very much, and they pay $300 a year for water 
for fire protection and for use for their boiler. These instances 
are all I have in mind, but they are actual amounts which are paid 
in different places and may be of some assistance. 
‘ Mr. R. C. P. CoaeesHatu. I should like to see Mr. French’s 
meter tried somewhere on one of these large supplies, for I have 
an impression that. if it works as it bids fair to work, the revenue 
from the aggregate of the small leaks inside of one of these large 
enclosures where they have pipes by the mile, would, in the course 
of the year, be a considerable amount, and perhaps we wouldn’t 
need to get paid for any more than what the meter registers. 

Mr. Grorce H. Sneuy.* I haven’t heard the entire discus- 
sion, Mr. President, but I have been interested in this subject for 
a number of years, and I think it is one which should be fully 
* Superintendent of Water Works, Attleboro, Mass. 
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discussed before we decide to make a charge. The gentleman 
who was speaking as I came in made a remark about how many 
fires were put out which we didn’t know anything about until 
afterwards. If it is a private water company, of course they are 
saving money, or if the works are owned by the town or city they 
are saving money, by having those fires put out with a few gallons 
of water, whereas if. they hadn’t been thus put out, it might have 
taken several million gallons of water. It is very hard to draw 
the line as to what we should do in the matter. If a town can 
afford fire protection to the people, wouldn’t they be better off 
to furnish it and take the chances, and let them have the benefit 
of the low rate of insurance, rather than to charge them and run 
the risk that they will go to some other town where protection 
would be furnished for nothing? That is another thing to be 
considered. 

I should say that if there was some way so that we could be 
sure that the water was not being wasted or misused in these 
buildings, if we could get to the point where we were sure the 
water wasn’t being used for any other purpose than for fire, and 
the leaks were taken care of, I believe that would be the best 
_ solution of the question. The only fault I find on my works is 

with their opening the hydrants. They do it because they have a 
Stilson wrench, and they want to wet down ashes or something, 
and they use the water because they get in the habit of it. They 
don’t do it by orders from the firm or the owners. If the hy- 
drants are sealed, as I believe Mr. Coggeshall has all of his in 
New Bedford, and then we have some penalty for breaking the 
seal, I think that would remedy a part of the trouble, and thereby 
eliminate the misuse of water in this way. _ : 

Mr. Frank L. Futter.* In our town we charge $10 for each 
private hydrant. There are not many of them, but those who 
have to pay the bills haven’t made much opposition. It has 
always seemed to me that it wasn’t more than fair or right to 
make some such charge. Our system has cost a good deal of 
money, largely because it has been built sufficiently large to 
provide this very: fire protection which these people demand, 
and, therefore, it has always seemed to me no more than fair 

* Civil Engineer, Boston, and member of Water Board, Wellesley, Mass. 
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that there should be some reasonable charge for private 
hydrants. 

Mr. SnEtu. There is just one point more that I should like to 
mention. About two years ago we decided that we would lay 
all underground pipe, and set all private fire hydrants at the 
expense of the owners, so as to have it uniform with our own 
system, and in order to protect ourselves from leaks. I think that 
is something which every water department should look into 
carefully, for the work done by contract is sometimes not accept- 
able to the town, and it costs the town nearly as much to inspect 
the work as to do it themselves in some cases,— so we have found, 
at least. We do all the outside work which is done for private 
fire protection, and we find this to be a great benefit to the depart- 
ment. 

(Mr. Chase’s motion was put and adopted.) 
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ELECTROLYSIS. 


TOPICAL DISCUSSION. 
[December 13, 1905.} 


Mr. Epwin C. Brooxs.* .I have been requested to open the 
discussion on the subject of “ Electrolysis,” as we have had con- 
siderable trouble in Cambridge from electrolytic action. Two 
years ago our 40-inch steel main was very badly affected; we dug 
up about 800 feet in length of it and made some extensive repairs. 
‘We-have since had several leaks in the immediate vicinity of the 


~ ear barns on Boylston Street, close to the power house. Notwith- 


standing that the 6-inch pipe that you see before you (Plate I, 
Figs. 1 and 2) was alongside of the Metropolitan 48-inch pipe, 
you can see the destructive action which has gone on there. And 
I should like to call the attention of the members to this fact, that 
that pipe has been in the shop for just about a year, and when it 
was taken out of the ground and wiped off, only those places that 
are eaten out showed on the surface. The other part of the pipe 
looked like any ordinary pipe. But as it dried out, and as the 
rusting took place between the graphite — if that is a proper term 
to use — and the iron, it forced off the pieces that are formed 
in those cavities, and you will notice, if you examine it, that that 
action is going on all over it at the present time. 

I have here a sample that came off from the pipe, and it shows 
very plainly the action which takes place, viz., that a little rust 
begins to form upon the clear iron at the bottom of the graphite, 
and as it forms it forces this piece out, and, as I say, I think you 
will see that action going on there in the pipe. 

I was very much struck, on seeing photographs of some 
water pipes in Dayton, Ohio, and, I think, in Providence, R. I., 
by the apparently immense holes in the pipe, and I could not 
conceive how it was possible that those holes could have been 
so large when the pipe was taken up. You will see, however, 
that the destructive action goes on until there is a mere shell of iron 
between the inside of the pipe and the bottom of this substance 

* Superintendent of Water Works, Cambridge, Mass. 
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Fie. 1. Execrrotysis or 6-1ncH WATER Pipe IN CAMBRIDGE, 
DEcEMBER 13, 1904. 
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that the electricity forms, and that when the pipe gives out it 
gives out over a considerable area, making quite a large hole. 

You will see near one end of this pipe which is before you two 
holes, and they were the cause of our taking it out. Those two 
holes came at one time, and it took a plug an inch or more in 
diameter to plug each one of them. I think that very satisfac- 
torily explains the appearance of these pipes that have been 
taken out in various places, and which look so badly. 

Now, as I say, that pipe was close to the Metropolitan 48-inch 
main. It was crossed by a lot of car tracks going into the stables 
of the Elevated Road on Boylston Street. You can see that, not- 
withstanding its close proximity to that 48-inch pipe, it still was 
carrying quite an amount of current. 

We have considerable trouble with supply pipes in certain 
sections; and we have had pipes give out under the telephone con- 
duits as well as under the railroad conduits. It does not seem that 
we are immune from trouble even from the telephone conduits. 

I have here some photographs * showing the condition of our 
40-inch steel main as it was found two years ago, and also the 
. method of repairing it. During the past year we have had no 
trouble from our 40-inch main. It has been connected with the 
rails at one point, and we have put in insulating joints at other 
places where the current was liable to go on to the pipe. We use 
the joint that the Metropolitan engineers have devised, that is, a 
flanged joint with a thick rubber gasket between, and rubber 
insulation on the bolts by which the flanges are bolted together, 
and also under the heads and nuts of the bolts. 

I have been merely called upon to start the ball rolling here, 
and I would like to have you gentlemen who are interested in the 
subject look that pipe over and see if you don’t think that it 
would be very easy, on a casual inspection of the pipe in the 
trench, to decide that there was no electrolytic action at all; 
whereas, if you took the care to examine it carefully with a pick 
or sharp point of any kind, you would find plenty of soft places 
that you could dig out. I hope, Mr. President, that you will call 
upon our friend, Mr. Foss, to give us a little talk on this subject, 
for he has looked into the theoretical part of it, and is very well 
* Not reproduced. — Ep. 
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acquainted with the trouble we have had and also with the 
trouble that has been experienced generally in Boston and vicinity. 

THE PresipENT. We should all like to hear from Mr. Foss. 

Mr. Wo. E. Foss.* Mr. President and gentlemen, these speci- 
mens that Mr. Brooks has thoughtfully brought here for our 
inspection direct our attention to the difficulty of detecting 
injury to cast-iron pipes from electrolysis, by a visual inspection 
only. It is usually easy to see the effects of electrolysis on a lead, 
steel, or wrought-iron pipe from a rather careless examination, 
but the injury is found on the cast-iron pipes only by a very care- 
ful examination with a testing hammer ora knife. If the pipe is of 
lead, steel, or wrought iron, the metal is usually completely eaten 
away, leaving a visible pit or hole, but if of cast iron, the iron is 
removed without destroying the form of the pipe which remains 
perfect, although the remaining substance is a soft material, like 
carbon, which can be easily cut with a knife or chipped with a 
testing hammer. 

A while ago, I had occasion to examine a 48-inch pipe line for 
electrolytic injury, and was unexpectedly detained at the office 
until after the workmen had completed the excavation. As I did 
not appear at the appointed time, the foreman examined the pipe, 
and telephoned to me, reporting that he had looked the pipe over 
very carefully and found it as good as new, with no evidence of any 
injury. He was directed to keep the excavation open, and when a 
careful inspection of the pipe was made with a testing hammer, a 
large number of deep pits were found in it. 

An interesting feature in connection with electrolysis is that 
no way has yet been discovered to entirely prevent the action 
where the single trolley electric railway is in operation, although 
investigations of the process have been made during the past ten 
or fifteen years. 

Fairly good results have been obtained by bonding telephone 
cable sheaths to the rails or return wires, to protect them. A 
complete knowledge of the electrical conditions existing at the 
time the bonds are connected is necessary in order to properly 
locate them, and continual inspections are necessary after they are 
connected, to detect the continually occurring changes in electrical 

* Division Engineer, Metropolitan Water Works, Boston, Mass. 
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conditions as soon as they take place, so that the necessary relo- 
cation of the bonds may ‘e made. An objection to this method 
of protection is that it c2™ses increased action on the other struc- 
tures buried near the cables. An example of the damages caused 
in this way is given in the photograph, Plate II, which shows 
a 6-inch hydrant pipe which burst while the hydrant was in use 
during the fire which destroyed the Academy of Music in Chelsea, 
on January 11,1905. This break was due to the disintegration 
of the iron by electrolysis at the point where it crossed under 
a telephone cable which had been bonded to the railway return 
for protection. 

After bonding, the cable is actually a portion of the street 
railway return system, and, on account of being buried several 
feet below the surface in the damp ground near other structures, 
is more likely to cause electrolysis than a rail located on the 
surface. As much as 500 to 700 amperes is drained from the 
cables over some of the bonds. : 

Attempts have been made in a few places to protect the water 
and gas pipes from electrolysis by bonding them to the rails, but 
the results have not been entirely satisfactory. In two cities 
where the pipes were bonded to the rails about ten years ago, the 
pipes have remained positive to the rails in some districts, the 
injury to service pipes has continued, and it has recently been 
necessary to employ experts to investigate the electrical condi- 
tions in both places. . In one of the cities, some of the bonds were 
located in the negative districts and delivered electricity to the 
pipes instead of draining off that already in the pipes as intended. 
The result of making the pipe system a part of the electric rail- 
way return system has been to cause enormous currents to flow 
over some of the pipes. It has been reported that over 3 000 
amperes is flowing on a 12-inch gas pipe in one of the cities, and 
that the pipe is perceptibly warmed by the current. 

It is a much more difficult problem to protect a pipe system 
than it is to protect a telephone system by bonding, on account of 
its interwoven network of mains and services, large extent, large 
surface contact with the earth, and uncertain joint resistances. 
To attempt to protect all of the underground structures by bonding 
would necessitate the bonding of all of the structures, and of the 
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adjacent parts of each structure together at many points and the 
draining of the entire structure to the railway return through a 
booster, That is, to completely protect the structures by this 
method, each structure must be made negative to every other 
structure, which is evidently impossible. The nearest we could 
approach to this condition is to maintain all the structures at the 
same potential, and this is practically impossible. 

Experiments to determine the effect of insulation joints are 
now being conducted on some systems. The construction of two 
different types of these joints is shown by Figs. 1 and 2. The 
joints have a resistance of several hundred thousand ohms 
when tested dry on blocking in the air. The resistance falls 
to 100 to 200 ohms when the pipe is filled with water, and 
falls still lower to only a few ohms when laid in the pipe-line 
in the ground. What we term the resistance of the joint is, 
then, the resistance of the shunt around the joint through the 
ground. The effect of setting the joint at, say, some point near 
the middle of a pipe-line is to stop the direct flow of electricity on 
the pipe at that point, and to produce a difference of potential 
across the joint of some 5 or 10 volts, depending on circumstances. 
The potential of the section of the pipe-line on the positive side of 
the joint is raised, and of the section on the negative side is lowered, 
as a result of the operation. The electrical conditions on the two 
sections into which the pipe-line is divided by the joint become 
similar to those of the original line, each section having a positive 
and negative portion. The efficiency of the joint for decreasing 
electrolysis depends on many local conditions, such as the number 
used and character of the ground where they are placed, etc. The 
result of setting some 6 or 8 on one system consisting of two lines 
of 48-inch pipe, each about 8 miles long, has been to reduce the 
total current leaving the pipes by about 30 to 50 per cent. 

The insulation joint method, like the bonding method, is liable 
to produce conditions which will cause increased action on adjacent 
structures, but there is the distinct difference between the two 
methods, that the bonds increase the currents on the underground 
system to a maximum, while the insulation joint reduces the 
currents to a minimum. 

In England, the government authorities have prevented 
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electrolysis in a large measure by regulations which provide that 
the maximum difference of potential between any two points on a 
single-trolley electric railway return system must not exceed 7 
volts, and that the railway company shall keep records of the 
maximum difference of potential and report to the authorities at 
stated intervals. The results from these regulations are reported 
to be very satisfactory, and undoubtedly they have prevented a 
large amount of damage. As the amount of electrolysis in any 
given district varies directly with the potential differences main- 
tained on the railway return system, the reduction of these differ- 
ences to a minimum should be the first step to take to reduce the 
damage which is being done. If the’ English regulations were 
applied to the railway systems in the United States, the amount of 
damage done by electrolysis would be reduced by 60 to 90 per cent. 

The protection of pipe-lines from electrolysis by means of 
insulating coatings has been tried experimentally. All of the 
coatings applied to pipes after they had been laid in the ground 
have failed to protect the pipes. Asphalt, tar and burlap, electric 
tapes and cement have been used as coatings. Several other 
insulating coatings applied to short pieces of pipe have shown 
high insulation values in laboratory tests, but we have not yet 
obtained any reliable data regarding their practical value. 

THE Presipent. We should like to hear from Mr. Gould on 
the gas companies’ experience. 

Mr. Joun A. Goutp.* Ido not know that I have anything new 
to say on this subject. The gas pipes never were so badly affected 
as water pipes, although we have had some trouble, but I think 
less at the present time than we used to have. We had to take 
out one cast-iron main, which had been laid five or six years; but 
that was some seven or eight years ago, and I think that is the last 
one destroyed by electrolysis. We have had service pipes de- 
stroyed in eighteen months. I think the troubles in Boston are 
decreasing. We never have had so much trouble here as they 
have had in Cambridge, and less trouble with gas pipes than with 
water pipes. I suppose one reason is that we make a good many 
cement joints, which make a poorer conductor than lead, and then 
the water itself in the water pipes is a good conductor, while gas — 
* Engineer, Boston Consolidated Gas Company. 
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has no conductivity. I know of one case of a gas main which has 
been laid with insulating joints, parallel with a trolley line where 
they were liable to be troubled-by the return current, and up to the 
present time there has been no trouble that I have heard of. This 
line has a rubber gasket at every joint. It is a high-pressure line 
requiring special care, because if it gave out, the gas, being under 
10-pound pressure, would create considerable disturbance. I 
suppose that there will really be no final solution of this problem 
until the trolley lines use the alternating current, and then our 
troubles in this direction will cease. 

Mr. T. C. Gueason.* About six weeks ago I took out some 
wrought-iron pipe, and although I had never had any trouble 


with electrolysis so far as I knew, the pipe looked so peculiar that 

I brought a specimen of it down here to-day thinking that there 

4 would be some gentleman present who could inform me whether 

ae this shows electrolytic action or not. I should like to have you 

7 look at it and see what you think about it. (The specimen is 
aS passed around for examination.) 

Mr. R. C. P. Mr. President, in our city we have 

i not yet, so far as we know, had any serious trouble with electroly- 


sis. Our steel force main, however, which leads from our pumping 
station 11 miles outside of the city, is crossed about two miles below 
the pumping station by the street railway line that runs from 
Middleboro to New Bedford. A short distance below the pumping 
station a 2-inch service pipe taps into this force main and leads out. 
into the road crossing beneath the tracks of the trolley line where 
there is a brook, and then continues to the engineer’s house. At 
the brook, we have had four lines of pipe completely destroyed, 
and Mr. A. A. Knudson, a member of this association, has been 
called upon two or three times to investigate the trouble. The cur- 
rent apparently passes upon the pipe at the place where the track 
. crosses the large main two miles below the pumping station, and 
returns upon the force main and the 2-inch service pipe to the 
brook crossing, where it leaves the pipe and returns to the rails. 
About a year ago a young man named Cecil T. Wilkinson, 
who is connected with the General Electric Works at Schenectady, 


* Superintendent of Water Works, Ware, Mass. 
+ Superintendent of Water Works, New Bedford, Mass. 
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passed his vacation with us, and the subject of electrolysis 
coming up, he was at once interested. He said he had made it the 
subject of a good deal of study in England; and he was very much 
interested in Mr. Brooks’s Cambridge report, a copy of which I 
obtained for him. Last summer he passed his vacation with us, 
and of his own volition took the instruments and went out and 
made an examination. One little suggestion he made may be of 
interest. I don’t know how much value there is in it, but he told 
me the same thing that Mr. Foss has told us, that they had taken 
care of this trouble a good deal better in England than they ap- 
peared to have done in this country. Speaking of this pipe he 
says: 

“ Another alternative, perhaps less expensive, which I have 
carefully discussed with our railroad engineers ’’ — that is, the 
engineers at the General Electric Company — “ would be to put 
the 2-inch service pipe now installed in a wooden trough containing 
unslacked lime, this trough to run about 50 feet south of the point 
where the rails pass over the pipe and about 150 feet north of that 
point, or 200 feet in all.” 

Then in a later letter he says: 

“‘ With regard to the discussion of this subject at the meeting of 
the New England Water Works Association, if the opportunity 
occurs for you to mention the use of lime, I would be very glad to 
have you do so. 

“When tar, or paint, or cement of like nature is used as a coating 
for water pipes to protect them against the electrolytic action, 
there almost invariably occurs the formation of pockets in which 
the saline matter of the soil collects, causing very vigorous action 
at certain points. The complete success we have had on a small 
scale and under suitable conditions with unslacked lime is not 
remarkable when you consider that it is theoretically the abso- 
lutely correct thing to use. Electrolytic action is due only and 
entirely to the sulphides, chlorides and nitrates dissolved in the 
soil, and when the water from a rainstorm percolates through the 
earth, it carries down on to the surface of the iron pipe all these acid 
salts in solution. If, therefore, before reaching the pipe it passes 
through a layer of a few inches of lime, all these salts are neutral- 
ized and no action whatever occurs. We have even found the 
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surface of the pipe entirely free from all traces of pitting when 
other metal unprotected in this way has been completely pierced 

with holes. If any member of your association wishes to try this 
scheme I shall be very glad to hear how he succeeds. 

“To be perfectly frank, I do not at the present know definitely 
why it is better to use the lime unslacked when first put on to the 
pipe, but undoubtedly better results are achieved in that way.” 

THe PresipEntT.. I am told, Mr. French, that you have had 
some trouble with electrolysis. 

Mr. A. N. Freneu.* I don’t think I can add anything to what 
has already been said, Mr. President. We have had some little 
trouble on our service pipes, but nothing very serious on our 
mains, and we are learning something every day. We have had 
one case of electrolysis under a steam railroad which seemed a 
little peculiar. 

Mr. Horace G. Houpen.¢ I should like to inquire, Mr. 
President, whether any water departments or water companies 
have ever received any payment of damages from the trolley com- 
panies on account of electrolysis. It seems hard if the water 
company has to stand all the loss. 

Mr. CoacrsHaLL. I will say that in our case the Old Colony 
Railway Company, which has been the source of our trouble, has 
been paying the bills for repairs. 

An interesting point that has come up in our town has been in 
connection with the electric road itself. Its power plant is 
located on the water front and it draws the condensing water 
from the river and delivers it into the river, and one of the 
pumps has been completely destroyed by the return current which 
came from the river into the hot-air pump. 

THE PRESIDENT. The electric roads themselves have started 
to look out for their rails by going over their entire track with a 
car provided with apparatus which will give them a definite spot 
where the current leaves the rails; and when that is done, if they 
will take care of it and remedy the trouble at those points, we are 
going to get rid of a good deal of our difficulty. I tried to get a 
representative of the railroad company to come here to-day and 


* Superintendent of Water Works, Hyde Park, Mass. 
+ Superintendent of Water Works, Nashua, N. H. 
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explain the apparatus, but he was not able to come. At some 
future time if we can have him here I think it would be very inter- 
esting. Would any one else like to speak on this subject? 

Mr. Brooks. I may say, Mr. President, that I have found that 
the railroad company is very cautious about recognizing the word 
“electrolysis.” It is willing to pay.in some cases for repairs but 
it doesn’t want “ electrolysis ” or “ electrolytic action ” spoken of 
in the bill. We can call it by any other name we like, but we 
steer clear of that. 

Mr. J. C. Hammonp, Jr.* We have had three of our lead 
services completely honeycombed, and we don’t know what else to 
lay it to except electrolysis. I would like to ask if any one has had 
any such experience as that. 

Mr. Brooks. I will say, in answer to Mr. Hammond, that when 
the West End power station was first established at East Cam- 
bridge the city tried using lead services down there and found 
them of no use at all. They went more rapidly even than the iron 
pipe, and so the idea of protecting the services by having them of 
lead was abandoned. 

Mr. Epwarp V. Frencu.{ Mr. President, isn’t it a fact that 
whenever a current gets on to a pipe, even if you provide a proper 
means for it to get on and a proper means for it to get off, 
there is likely to be a good deal of trouble at each joint, or at least 
at the joints which happen to be rather poor conductors, because 
of the way the lead or oakum happens to be put in? 

It seems to me that this is an exceedingly important question, 
involving, if the trouble goes on, the expenditure of a great deal of 
money in some places to repair the damage which is probably 
being done, especially if the trouble is going on in this somewhat 
hidden way only to show itself unexpectedly some day. I was 
wondering whether the study of the subject has gone far enough 
so that it would be possible for the association or a committee to 
make some definite suggestions for the detection and the remedy 
of the danger. Perhaps in the large cities the railway companies 
are watching conditions very carefully, and I do not know exactly 
what the present condition of the whole work is, but it occurs to me 


* Treasurer, Water Company, Rockville, Conn. 
t Inspector, Associated Factory Mutual Insurance Companies, Boston. 
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that it is a matter of so much importance that if the association 
could suggest some standard means of finding the trouble and some 
method of remedy, it would be a distinct gain in the long run. 
It may be that things are not in condition so that this can be done, 
but the idea occurred to me and I thought it was worth expressing. 

Mr. Grorce E. Winstow. Mr. President, there has been a 
good deal said here at times against a certain kind of pipe that has 
caused a good deal of trouble in other ways than from electrolysis, 
namely, the old cement-lined pipe. Hiram Nevons, while super- 
intendent at Cambridge, at one time said that a cement pipe could 
be made which would be the best pipe in the world, by taking the 
ordinary cast-iron pipe that is used at the present time and lining 
it with cement and covering it with cement. I think so, too. 
And, furthermore, —I am talking on a subject that I am not very 
familiar with, and perhaps I may say something which is wrong, ° 
but you will take it for what it is worth, — there is a good deal of 
resistance in cement to the flow of electricity, how much I don’t 
know. I do not know, however, of any place where cement pipe 
is in use where electrolysis has affected the mains. I know also 
that when lightning strikes a cement pipe and breaks it, which it 
sometimes does, the break is generally in the joint where the end 
of the pipe is exposed to the water. The question has been in my 
mind ever since this discussion began here to-day as to the feasi- 
bility of insulating the mains by cement and thereby perhaps 
getting something by which we will obviate the danger of elec- 
trolysis, or will step the rusting of the pipes and other things of like 
nature, as a cement pipe never fills up. I want to assure you that 
I am not in favor of cement-lined. pipe as ordinarily made of thin 
sheet iron covered inside and outside with cement, and I certainly 
should want something a little stronger than that.’ I \merely 
speak of this as a suggestion in the way of insulation. 

Mr. Foss. I think that Mr. French’s experience in Hyde 
Park will be of some interest. Mr. French had trouble with his 
service pipes, and he finally boxed one of them in a wooden box 
and filled it up with cement, and a year or so afterwards he had to 
go and relay the pipe, so that the cement as put in at that time 
certainly did not stop the action. Regarding the point brought 
out by Mr. Edward V. French, I think that with the improve- 
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ments made during the past few years in methods of investigating 
electrolytic troubles, there is no reason why we cannot locate 
any action that is going on. We can now measure the current 
flowing on the pipe and follow it down to where it is leaving the 
pipe, and, in general, locate the bulk of the damage. We cannot 
locate every point where damage is being done, but we can obtain 
a very good idea of the total damage, and the location of it. 

Mr. Foss (by letter). Mr. Gould has suggested. that troubles 
from electrolysis would cease when the street railways adopted 
the alternating current instead of the direct current. This is, 
perhaps, a natural conclusion from the alternations of polarity, 
but does not seem to be a fact, for, as shown by the following 
quotations, alternating currents apparently cause nearly as much 
electrolytic action as do direct currents. 


Dr. Guglielmo Mengarini says, in The Electrician (London), Vol. 
27, p. 336, July 24, 1891: : 


In a voltmeter containing acidulated water, or a saline solution, 
the quantity of the electrolyte decomposed at an electrode by an 
alternating current (the current density at the electrode and the 
number of alternations remaining constant) increases if an obvi- 
ous recombination of the gases at the other electrode takes place. 
Owing to this recombination, a direct current is superimposed 
on the alternating current, modifying its character. 

In this way, with alternating currents, metallic deposits of 
copper, silver, nickel, ete., quite equal to those produced by 
direct currents can be obtained. 


During electrolysis by alternating currents, the electrodes are 
vigorously attacked and quickly destroyed. 

Even platinum, gold, and iridium become covered with a 
powder which increases until it finally completely destroys the 
electrode. 


Abstract from “Alternating Current Electrolysis,” by Prof. 
Ernest Wilson, in The Electrician (London), Vol. 48, p. 1025, 
April 18, 1902: 

Experiment with pure lead. Electrodes of the same size as for 
previous experiment were cut from a sheet of pure lead, and two 


electrolytic cells were prepared with dilute sulphuric acid as 
electrolyte. In each case the current had about the same density 
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of 0.024 amperes per square centimeter of active surface, but the 
frequencies were 92.5 and 21.5 respectively. . . . The plates 
were weighed before and after the experiment. It will be seen 
from the table that the total diminution in weight, which was 
equally distributed between the two plates in a given cell, is nearly 
twice as great at low frequency as it is at high frequency. A test 
made by Mr. Skelton, in the Chemical Department at King’s 
College, London, shows that the deposit at the bottom of each 
cell is lead sulphate. . . . In this experiment, the ratio of the 
maximum coulombs at 92.5 and 21.5 periods per second is 0.23, 
. and the ratio of the diminution in weight 0.54. The average 
watts during the experiment are nearly the same in each case. 
These results indicate that frequency plays an important part in 
- the reaction.* Pieces of the same sheet of lead immersed in a por- 
tion of the same electrolyte are only slightly discolored in the samé 
time, so that it is the electric current which produces the effect. 
in periods per second during experi- 
Total weight of the two plates in grams after experi- 


Total loss in weight in grams ............ 16.5 30.2 
Area of active surface of each plate in square centimeters, 160 160 
Time current was passing through each cellin hours. . . 15 15 
Distance between platesincentimeters ........ 0.317 0.317 
Average of amperes during experiment. ....... 3.74 3.80 
Average of amperes per square centimeter of active 


(From Minutes of Proceedings of the Institution of Civil 
Engineers, Vol. 149, 1902.) 


Philip Dawson (p. 96) saii: His experience, with the fairly 
low frequencies which must be adopted for traction with alter- 
nating currents, was that the electrolytic action was nearly as 
bad as with continuous currents; the difference was that with 
continuous currents the resulting damage was limited to an area 
which could be predetermined, and safeguarded by means of 
additional return cables or negative boosters; whereas with 
alternating currents the area was not limited, and the damage 
was likely to be caused over the whole system. 

W. H. Massey (p. 100) said: With regard to alternating 
currents and electrolysis, experiments he had conducted about 
four years ago had left no doubt whatever that, provided the 
frequency was low enough and the current sufficiently large, 


*In alternating current railway work, a frequency of about 25 cycles is employed at 
the present time. — Ep. 
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electrolytic action occurred just as badly, or was even worse, 
with alternating currents than with continuous currents. 

W. H. Molesworth (p. 101) said: The electrolytic action of 
alternating currents of low freqttency, as advocated for railways, 
was as serious as that due to continuous currents. 

W. M. Mordey (p. 161) said: It had been stated that alter- 
nating-current electrolysis was worse than continuous current; 
as a matter of fact it did not seem to be as bad, at least, with such 
low-current densities as were likely to be met with in railway 
practice. It only began with a current density that would give 
enormous deposition with continuous currents. In the experi- 
ments of.G. Mengarini on the electrolysis of liquids,* it had been - 
shown that until a density of four amperes per square inch was 
obtained there was no electrolysis at all. With continuous 
currents there would be large volumes of gas coming off with 
such a current density as that. 


(From Minutes of Proceedings of Institution of Civil Engineers, 
Vol. 151, 1903.) 


A. P. Trotter (pp. 96, 97), in discussion on Electric Tramways, 
said: He had felt that it was not likely alternating currents would 
be free from corrosion; and, taking two pieces of lead pipe, one 
of which was on the table, he had buried them in moist earth in 
a box, and had subjected them for a month to an alternating 
current, from Deptford, of one ampere. The two pipes had 
faced each other, about 4 inches apart. A thick white crust 
of what he thought was carbonate of lead had formed. It was 
an interesting fact that the patch was definitely limited, showing 
that at less than a certain current density, or difference of poten- 
tial, no corrosion took place. He had used lead because, the electro- 
chemical equivalent of lead being higher, the product of the 
action was of larger amount than with iron; and further, it was 
an insoluble white crust which could easily be seen. Recently 
Mr. Mordey, in reply to the discussion upon his paper, had sug- 
gestedt that the experiments made by G. Mengarini showed that 
alternating currents at a less density than four amperes per square 
inch would not cause corrosion by electrolytic action. He had 
measured the area of the pipe affected, and had found it to be 
about 40 square inches; so that about 1-40 ampere per square 
inch had produced the effect shown. After Mr. Mordey’s remarks, 


* The Electrician, Vol. 27, pp. 304 and 334. It appears, however, from this paper 
that, at higher densities than that given above, the action on the electrodes may be more 
destructive than with continuous currents; e. g., even platinum electrodes may be acted 
on and destroyed. See also, R. Malagoli: L’Eclairage Electrique, Vol. 13, p. 255. 

t Minutes of Proceedings of Inst. Civil Engineers, Vol. 149, p. 162. 
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he had thought it would be well to make some experiments to 
ascertain whether there was a critical current density below which 
no corrosion might be found. He had already tried many experi- 
ments on lead wire in the Board of Trade Laboratory with 
continuous current, in attempting to find such a point; but he 
had not found it. In his experiments he had not used clay or 
gravel, but simply ordinary damp soil. Chemists, he believed, 
gave the name “ humus ” to the active principle of soil which was 
supposed to attack the lead. He had started the experiment with 
alternating current at 83 periods per second, and with the current 
density at which he had left off in the previous experiment, 
namely, 1-40 ampere per square inch. Taking four lead plates, 
each 4 inches square, he had painted them with varnish, with the 
exception of square spaces in the middle, as shown by the follow- 


ing table: 


UNVARNISHED Portions OF SURFACES. 


Amperes per 


Plate : Ampere per 
Front. Back. Square Inch. | Sq. Meter. 


1 4 inch x 4 inch 1 inch x 1 inch i front 1-40 | 38.7 
back 1-160 | 9.7 

2 2 inches x 2 inches 2 inches x 2 inches 1-640 2.42 


By the end of a month a thick white incrustation of lead had 
formed on Nos. 1 and 2, and a thinner coating on the larger plates, 
. the corrosion being apparently proportional to the current density. 
(The speaker exhibited the plates.) With continuous current the 
corrosion would probably have been about double. Such experi- 
ments were well worthy of attention, and he hoped the National 
Physical Laboratory, which had much better facilities than he 
had, would continue them. So far as the frequency of alternating 
currents was concerned, he would imagine that the lower the 
frequency, the greater the chance of corrosion. He supposed 
that since the product was an insoluble salt of lead, what was 
produced by one phase was not decomposed by the other phase. 
There was no possibility of protection in alternating-current work 
by arranging the polarity of the conductor, as there was in con- 
tinuous-current work. 
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SEDGWICK AND WINSLOW. 


ON THE PRESENT RELATIVE RESPONSIBILITY OF 
PUBLIC WATER SUPPLIES AND OTHER FACTORS 
FOR THE CAUSATION OF TYPHOID FEVER. 


BY W. T. SEDGWICK AND C.-E. A. WINSLOW, PROFESSORS IN THE 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 


[Read November 9, 1906.] 


In a paper read before this Association in 1901, the rise and 
progress of water-supply sanitation in the nineteenth century 
was traced with some care. (Sedgwick, 1901.) It was then 
shown that the responsibility of public water supplies as 
sources of typhoid fever was first made conspicuous by the epi-. 
demics at Lausen, Switzerland, in 1872 (Hagler, 1873), and at Ca- 
terham, England, in 1879 (Thorne Thorne, 1880). In this country 
evidence of the same character was not long lacking; for in 1885 
the thriving mining town of Plymouth, Pa., suffered one of the 
most disastrous water epidemics of which we have even yet any 
record. (Taylor, 1886.) The great epidemics at Lowell and Law- 
rence in 1890-91 added new emphasis to the previous lessons 
(Sedgwick, 1893, a); but nevertheless a majority of the largest 
cities of the United States have continued almost up to the present 
day to drink water more or. less infected with typhoid fever. In 
the period 1898-1903, there were nineteen cities in the United 
States of over 200 000 population. Twelve of the nineteen were 
furnished with public water supplies drawn unpurified from 
polluted rivers or lakes. The typhoid death-rates in these cities 
per 100000 population were as follows (Fuller, Ferguson, and 
Jeup, 1904): 


Louisville 
Cleveland 
Philadelphia 
Cincinnati 
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For the other seven cities not having supplies drawn from 
grossly polluted sources, the corresponding rates were as follows: 


There are causes other than the public water supply for the high 
typhoid death-rates in New Orleans and perhaps in Baltimore. 
Where no such facvors are operative the cities with reasonably 
pure water supplies exhibit typhoid rates ranging from 20 to 30; 
25 would be a fair average figure for American cities of this class. 
The excess over 25 deaths per 100 000 in the case of Pittsburg, 
Washington, Louisville, Philadelphia, Cincinnati, and Minneapolis 
is unquestionably the tax paid by those municipalities for their 
polluted water supplies. In the first five cities alone this needless 
waste amounts to 1 200 lives per annum. 

And yet great progress has been made in the right direction. 
The replacement of water derived directly from polluted streams, 
by filtered or well-stored supplies, goes on with increasing 
rapidity. Jersey City, for example, where the typhoid death-rate 
ranged from 52 to 94 between 1890 and 1896, in the latter year 
abandoned the Passaic River at a point where it was heavily 
polluted by the sewage of Paterson and Passaic, with the result 
that the rates for the four years immediately succeeding fell to 
21, 36,15, and 21. Albany effected an equally striking reduction 
in its typhoid déath-rate when a municipal filter was introduced in 
1899. (Fuller, Ferguson, and Jeup, 1904.) Of the other communi- 
ties mentioned above, Washington and Louisville have installed 
filtration plants within the present year. Philadelphia’s system 
is partially installed, and one of the most serious indictments 
against the one-time bosses of that apparently redeemed city is 
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the charge that the delay in the completion of this sanitary work 
is responsible for 1 200 deaths from typhoid fever. Pittsburg 
and Cincinnati, too, have begun the construction of municipal filter 
plants, and before many more years the large American city 
which drinks the unpurified water of a stream, or of a lake with 
unprotected watershed, will be an exception and an anomaly. 

Of special interest in this connection are the statistics of the 
state of Massachusetts, where the supervision of the public water 
supplies has been more thoroughly carried out than in any 
other. American commonwealth. In the period 1886-90, the 
typhoid death-rate for Boston was 39 per 100 000, and for Newton, 
with an excellent ground-water supply, was 40. The rate for all 
the cities of the state taken collectively was somewhat higher 
(46), and the two large cities of Lowell and Lawrence, using 
the polluted water of the Merrimac River, had each a rate of 112. 
As later events showed, two thirds of the typhoid fever in Lowell 
and Lawrence was caused by water, and this excess, of course, 
materially raised the rate for the total urban population of the 
state. 

Between 1891 and 1895 the unpurified river-water supplies of 
Lowell and Lawrence were abandoned, and for the period 1896- 
1900 their rates fell to 25 and 24 respectively. In at least one of 
these communities, Lowell, the present water supply, from a 
series of driven wells, is absolutely protected from infection. In 
Newton with a rate of 20 and in Woburn with a rate of 13, the 
conditions are similar. Gloucester, Pittsfield, and North Adams, 
with rates of 16, 25, and 39 respectively, possess surface supplies 
of unexceptionable quality from uninhabited watersheds, proba- 
bly as free from pollution as such waters can often be. 

The North Adams typhoid rate may be regarded as due to certain 
exceptional conditions. We may, however, consider the other 
five communities as typical of most of the cities of the state, dif- 
fering only in the fact that our knowledge of the purity of their 
water supplies is more certain than in other cases. In these five 
cities we find typhoid rates of 13, 16, 20, 25, and 25. We are 
confident that these rates are not raised by pollution of the public 
water supplies and that the influence of private well water upon 
them is negligible. It therefore follows that typhoid deaths rang- 
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_ ing from 15 to 25 per 100 000 are due in these cities to causes other 
than polluted water; and it is probably fair to assume that at 
present in similar American communities about this amount of 
typhoid fever may be expected to occur without its intervention. 
When we find that the typhoid rate for the whole of Massachusetts 

in 1896-1900 was only 24, in 1901 only 19, and in 1902 only 22, it 
seems evident that in this state at least public water supplies are 
not factors of paramount importance. Eternal vigilance is, of 
course, the only price of freedom from water-borne typhoid. 
Particularly in the case of unfiltered surface supplies, such as are 
common in New England, danger must always be recognized as 
possible. The 450 cases of typhoid fever at New Haven in 
1901 (Smith, 1902) were caused by temporary pollution on a 
watershed quite as good as that of many a supply in Massachu- 
setts. So great is the danger of such a mishap that as the country 
becomes more densely populated it must eventually be recognized 
that no surface water is safe for drinking without purification. 
Even with filtered supplies only careful and constant supervision 
will insure safety. Witness the 1270 cases of typhoid fever at 
Butler, Pa., in 1903, due to almost criminal carelessness in the 
operation of the filter plant of the local water company. (Soper, 
1903.) The responsibility which rests upon water-works offi- 
cials still remains, and must always remain, heavy; but, broadly 
speaking, when this responsibility is well discharged, we may say 
with confidence, in the light of the expert knowledge at our 
disposal, that publie water supplies play an insignificant pack 
in the causation of typhoid’fever in New England. 

It must also be remembered that our requirements as to 
the purity of our supplies have all along been steadily rising 
and that a far higher degree of purity is to-day demanded, and 
rightly demanded, in water supplies than was formerly expected or 
possible. The extraordinary demonstration furnished by the 
experience of the city of Lawrence with filtered water, in which 
it has been shown by Mr. Hiram F. Mills and by Hazen (Hazen, 
1905) that the general death-rate has been reduced much more 
than the typhoid death-rate, can only mean that the germs of 
other common diseases besides typhoid fever are carried by water, 
unless, indeed, it turns out in the future, as is possible, that the 
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vital resistance of the people using the water has been increased, 
as the purity of the water has risen. Either alternative is 
extremely suggestive for water-works officials, and opens out 
inviting fields for investigation and research. 

With the progress of sanitary reform the relative responsibility 
of water for typhoid fever necessarily decreases. As recently as 
1902, Mr. M. N. Baker wrote, ‘“‘ Not only is typhoid one of the 
leading causes of death in America, but the greater part of it is 
conveyed, directly or indirectly, through water.” (Baker, 1902.) 
This is still true in Philadelphia and Pittsburg, but it is not true 
to-day, as we have seen, in Massachusetts. Meanwhile, year by 
year the relative importance of what we may call the residual 
typhoid becomes greater. It is increasingly necessary that the 
attention of sanitarians should be directed to that tax of 15 to 25 
deaths (which means 150-250 cases) per 100000 population, 
which typhoid fever still levies on communities provided with. 
ever so pure a water supply. To what shall we attribute this 
residuum of the disease, so constantly present in most American 
cities? 

In attacking this problem, which concerns not only the epidemi- 
ologist but also the practical water-works official who desires to 
know just how far the water supply under his care may justly 
come under suspicion, we must begin by remembering that the 
. extension of an infectious disease is the spread of a microscopic 
parasite; and that this follows much the same course as the dis- 
tribution of any higher plant. Wheat comes from the ear and 
eventually finds its way to a favorable soil where it may sprout. 
So the seed of typhoid infection originates in the body of the 
typhoid patient and germinates in the intestinal canal of a sus- 
ceptible victim. The intermediate steps in the history of the 
wheat may be various. The wind, or a bird, the hairy coat of 
an animal, or the hand of man, may carry the grain from the place 
of its origin to the new soil where it sprouts and multiplies. 
Equally diverse may be the paths by which the typhoid germ is 
propagated from person to person. Air, earth, water, milk, fruit, 
flies, soiled clothing, human beings, may intervene; or the transfer 
may be so direct as to require no intermediary save the two 
individuals chiefly concerned. 
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The more we study the prevalence of typhoid fever, the more it 
becomes evident that its spread goes on in two ways. The first is 
that in which infection is distributed by a single common medium 
to a large number of persons at one time. This is characterized by 
the sickening simultaneously, or at least within a period of a fort- 
night, of a number of persons who have, perhaps, partaken of 
some common article of food. Such an explosive outbreak is 
what the public generally means by an epidemic. Sometimes, on 
the other hand, we find an undue prevalence of typhoid fever 
without such coincidence in time and, therefore, of exciting cause. 
An excessive number of cases of the disease occur which cannot 
be connected by any common epidemiological bond, but follow 
each other in a slow. succession of scattered or sporadic cases, or 
in that closer association as to locality to which the older sani- 
tarians applied the word “endemic.” As this word is outworn, 
because by custom associated with the idea of some mysterious 
but wholly intangible quality inherent in a definite soil or region, 
the term prosodemic has been suggested by one of us for this form 
of disease ‘‘ which progresses gradually from person to person by 
routes which, whether direct or indirect, are often different for 
each individual case,’’ the term epidemic being restricted to 
‘that special case in which circumstances permit the transfer of 
infection to a large number of persons through the same medium, 
and at approximately the same time” (Winslow, 1901). 

True epidemic typhoid, in the sense in which we have thus 
defined the word, is generally easy to trace back to its exciting 
cause. The coincidence of cases fixes the date of infection with 
approximate accuracy, and the scope of inquiry is at once nar- 
rowed down to those vehicles of infection to which all the sufferers 
have been jointly exposed. Furthermore there are compara- 
tively few methods by which typhoid infection is likely to be 
transmitted to a large number of persons at the same time. The - 
vast majority of reeorded epidemics have been traced with rea- 
sonable certainty to one of three vehicles, water, milk, or shell- 
fish. Of these water is by far the most important. 

The residual typhoid which still afflicts American cities and 
large towns, even after they have acquired good water sup- 
plies, is undoubtedly due partly to occasional epidemics in which 
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the vehicle is some material other than water, —such as small 
milk epidemics, shell-fish epidemics, celery epidemics, and the 
iike, — even where outbreaks of notable size, in which the infection 
of a large number of persons can be traced to a common source, 
are absent. Outbreaks due to milk, although considerable, 
account, however, for but an insignificant proportion of the total 
and constant annual mortality; and epidemics distinctly traced 
to shell-fish and raw vegetables have been still more exceptional. 

Most of the typhoid cases which occur to-day in Massachusetts 
and in other communities provided with reasonably good water 
supplies, are of the sort we have designated as ‘‘ prosodemic.” 
They are transmitted from person to person by routes which differ 
in individual cases. The methods by which infection spreads are 
almost infinite in number. The chain begins with excreta and 
ends usually with food; but the intermediate links may be few 
ormany. The fingers of unprofessional attendants upon typhoid 
patients, or of the patients themselves during the early stages of 
the disease, and flies, which so often pass freely from infected 
privies to adjacent larders, suggest themselves as ready vehicles. 
Sometimes the route is so direct that typhoid fever, under un- 
cleanly conditions, becomes for all practical purposes a contagious 
disease. Sometimes it is so roundabout as to baffle any attempt 
to trace it. 

The devious and obscure course of prosodemic typhoid is no 
new discovery. It has never been shown more clearly than 
by Dr. William Budd in his famous monograph published in 
1873. (Budd, 1873.) The little village of North Tawton in 
England suffered a severe outbreak of this character in 1839, 
over eighty cases occurring between June and November of that 
year, following each other slowly, several members of a family 
taking the disease in almost every house in which it appeared. 
Three infected persons left the place during this summer, and each 
one formed a new focus for the spread of fever in a region hitherto 
free from it. In the first case the two children of the sufferer 
succumbed to the infection; in the second case a friend who acted 
as.nurse took the disease and in turn transmitted it to his two 
children and his brother; the third of the visitors left North 
Tawton to stay with a brother at another hamlet seven miles 
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away; the brother’s wife, the brother himself, two farm hands, 
a friend who had come to take charge of the house, another farm 
hand, two servants, and the daughter of the original visitor suc- 
cessively developed typhoid fever. Evidence of the direct trans- 
mission of the disease could scarcely be more conclusive. 

In this country the outbreak at Bondsville, Mass., where one 
hundred cases occurred among the mill operatives in the summer 
of 1892 (Sedgwick, 1893, b), and that of Newport, R. I., in 1900, 
in which some forty cases, apparently caused by an infected well, 
were followed by double that number of secondary cases (Winslow, 
1901), furnish more recent examples of the same phenomena. In 
each of these instances the slow succession of cases and the bond 
of physical association between the victims gave evidence of the 
prosodemic character of the disease. 

There can be little doubt that the emphasis on water and milk 
epidemics, which produce a striking effect upon the public find 
from the number and coincidence of the resulting cases, has led to 
a general neglect of the less obvious but equally grave danger 
involved in the spread of prosodemic typhoid. Even the well-water 
theory may be overworked, for long ago Dr. Rolleston remarked: 
** And I would add that certain observations which I made recently 
in a fever stricken village . . . have induced me to think that of 
the two recognized foci for infection [in typhoid fever], the bespat- 
tered privy and the contaminated well, the former may be the 
one which is more commonly at work.” (Rolleston, 1869.) The 
doctrine that typhoid fever is “‘ infectious but not contagious ”’ 
has slain its thousands. In dirty surroundings, typhoid is essen-- 
tially a contagious disease. Even among trained attendants, 
with all the advantages of a hospital environment, the number 
of secondary cases of typhoid is considerable. Collie has recorded 
that one hundred cases occurred in the staff of the Asylum Board 
Hospitals of London from 1892 to 1899. (Collie, 1904.) In the 
unsanitary conditions which, to our national disgrace, prevailed 
in the camps of our volunteer soldiery during the Spanish War. 
the conditions favorable to the transmission of disease reached 
a maximum and furnished a striking object lesson in the trays- 
mission of prosodemic typhoid. (Reed, Vaughan, and Shakespeare, 
1904.) Of 107 973 officers and men in the national encampments 
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during the year 1898, 20 738, or nearly one fifth, developed typhoid 
fever, with 1580 deaths. The disease was spread in a series of 
independent company outbreaks affecting over 90 per cent of 
the volunteer regiments within eight weeks of their assembly in 
camp. Infected water played no important part. Flies undoubt- 
edly served as carriers of infection, and it was believed that the 
virus was disseminated to some extent in the form of dust. The 
vast majority of the cases, however, were caused by more or less 
direct transfer of infected material under unsanitary conditions. 
Of 1608 cases which were studied in detail, 62 per cent were 
definitely connected in place and time with earlier cases. The 
chief factor controlling the incidence of the disease was the system 
used for the disposal of excreta. Thus, in the Seventh Army 
Corps, the First Division, with a water-carriage system, had 1 030 
eases of typhoid fever; the Third Division, with regulation pits 
for disposal, had 1 292 cases; the Second, with the thoroughly 
unsanitary “ tub ” system, had 2693 cases. This history of typhoid 
in the army is simply the history, on an intensive scale, of all 
prosodemic typhoid. 

One of the most interesting features of the ‘ residual typhoid ” 
(not due to polluted water supplies) is its definite seasonal preva- 
lence. In communities provided with reasonably pure water 
supplies, the typhoid, or as it was called by the older sanitarians, 
the ‘fall fever,” follows the curve of seasonal temperature with 
extraordimary regularity. If the monthly deaths from the disease 
be plotted and compared with the monthly temperature it will be 
found that the curves are almost parallel, the typhoid fever rising 
with the temperature after about two months, an interval repre- 
senting the incubation period of disease and the time which elapses 
before death. Where the temperature curve is acute, that of the 
mortality follows it, whereas in a mild climate, the distribution 
of the disease is more even. In the southern hemisphere both 
curves are reversed. We have elsewhere shown that these pheno- 
mena are so constant and so universal as to suggest in the strongest 
manner a direct relation between temperature and typhoid fever; 
and our theory of this relation is as follows: 

“The bacteriology and the etiology of typhoid fever both 
indicate that its causal agents cannot be abundant in the environ- 
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ment during the colder seasons of the year. The germs of the 
disease are carried over the winter in the bodies of a few patients 
and, perhaps, in vaults or other deposits of organic matter where 
they are protected from the severity of the season. The number 
of persons who receive infection from the discharge of these winter 
cases will depend, other things being equal, upon the length of 
time for which the bacteria cast in the discharges into the environ- 
ment remain alive and virulent. The length of the period during 
which the microbes live will depend largely upon the general 
temperature; as the season grows milder, more and more of each 
crop of germs sent at random into the outer world will survive 
_ long enough to gain entry into a human being and bear fruit. 
The process will be cumulative. Each case will cause more 
secondary cases; and each of the latter will have a still more 
extensive opportunity for widespread damage. In our opinion 
the most reasonable explanation of the seasonal variations of 
typhoid fever is a direct effect of temperature upon the persist- 
ence in nature of germs which proceed from previous victims of 
the disease.” (Sedgwick and Winslow, 1902.) 

In cities having polluted water supplies there was an interesting 
departure from the normal seasonal distribution of typhoid. We 
found the normal maximum in September or October; but in some 
cases there were also secondary maxima in the fall and spring as 
shown in the curves for Chicago. These high death-rates in the 
cooler months were at first puzzling, and such instances have 
obscured the usual seasonal variations and led some sanitarians 
to deny the existence of any relation between typhoid fever and. 
temperature. As soon, however, as it appeared that curves of 
this type were associated with polluted water supplies, their signi- 
ficance became clear. The fall and spring epidemics coincide 
with the fall rains and the spring thaws, which wash infecting 
material from vaults on the banks, or through storm overflows, 
into the water supplies, carrying it fresh and virulent to the con- 
ssumers below. A seasonal distribution of this sort appears to 
be characteristic of many communities drinking from unpro- 
tected surface waters; and it was found by us in this country in 
Chicago, Cincinnati, Newark, and Philadelphia. On the other 
hand the large majority of cities, including Atlanta, Baltimore, 
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Boston, Charleston, Denver, Mobile, Montreal, New Orleans, New 
York, St. Paul, San Francisco, and the District of Columbia 
showed a close and constant relation between the temperature 
and the seasonal prevalence of typhoid fever. 

It is obvious that the difficulties of tracing the path by which 
prosodemic typhoid spreads in the individual case must often be 
insuperable. In a crowded community there are so many possi- 
ble modes of transfer in each separate instance that it is generally 
impossible to demonstrate the chain of infection, as may often be 
done in an epidemic inflicted on a number of persons at a definite 
time and by a single common cause. As intermediate vehicles of 
the disease, we may have soiled clothing, or bedding, or the wood- 
work of privies, water, milk, celery, lettuce, or fruit. Food, 
fingers, and flies offer an alliterative summary of the most common 
agents. The one thing upon which we can fix our attention with 
certainty is the common point of departure. Every germ of 
typhoid fever, whatever its subsequent history, originates in the 
body of a typhoid patient and leaves it in the excreta. Every 
case of typhoid fever is due to the presence of excreta on food or 
fingers, or in some other place where excreta should not be. Filth 
is the fundamental condition for the spread of typhoid fever; 
cleanliness the universal panacea for its eradication. 

Exactly how much responsibility ought to be assigned to each 
of the individual factors it is not always possible to say, and we 
need, therefore, to be particularly careful not to jump too hastily 
to conclusions. As regards flies, for example, we must remember 
that while these are unquestionably important vehicles in the 
spread of typhoid fever, the striking fact remains that the time of 
greatest mortality from typhoid fever in Massachusetts is not 
such as to justify, offhand, a belief that flies are the principal 
vehicle of that disease in this state; for, while typhoid mortality 
reaches its maximum about the middle of September, a fact which 
demonstrates that the germs are received by the inhabitants in 
greatest numbers or under most favorable conditions at some time 
in August; it is generally believed that September is often, if not 
always, the worst month of flies. On the other hand, the truth 
may be, of course, that even if flies are more numerous in Septem- 
ber they are less active than in August, and we must therefore 
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be careful not to dogmatize on either side without sufficient evi- 
dence. One faet which stands out with especial clearness the 
longer we study the subject is that in spite of all that may be, and 
has been, said to the contrary, typhoid fever is a contagious disease. 
Instead of saying, as is often said, that “‘ typhoid fever is infec- 
tious, not contagious,”’ we need to say to-day that ‘‘ tvphoid fever 
is both infectious and contagious’; and, doubtless, it is in 
part for this very reason that it has been found so difficult to 
exterminate. 

The conclusion of the whole matter is perfectly clear. Dirt 
and disease go generally hand in hand, and the importance of dis- 
infection as near as possible to the source of discharge becomes 
more and more obvious every day. It is plainly wasteful as well 
as dangerous to allow disease germs to escape from their original 
sources of supply and become distributed in the environment. 
Extraordinary pains are therefore requisite in order to destroy 
their dragon’s brood at the very outset, and we cannot help feel- 
ing that boards of health are here often remiss. Too often boards 
of health content themselves with routine work; too often they 
are more careful for their own political lives than for the lives of 
the people whom they serve. What we greatly need at present 
in many of our cities and towns is greater activity and aggressive- 
ness on the parts of boards of health, especially in respect to sani- 
tation as opposed to hygiene, so that disinfection shall be more 
carefully done, so that polluted wells, which are still frequently in 
evidence in many of our thriving towns and cities, shall be closed 
up, and so that privy vaults and other primitive methods of disposal 
of excreta which are unfortunately too characteristic of American 
cities and towns, and whose disappearance is a sure index of effec- 
tive civilization, shall be cleaned up and doneaway. Meantime, all 
good citizens should uphold boards of health in all their reason- 
able activities, and contribute as far as they can towards that 
enlightened public spirit which shall insist upon a higher standard 
of cleanliness in all our cities and towns. But even all these things 
are not enough. We greatly need an extension of power in our 
state sanitary authorities so that these shall be not merely advisory 
and judicial, but shall have, besides the power and duty of 
investigating and reporting, some measure of control, so that when 
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local authorities are neglectful or powerless, a higher authority may 
step in and protect the lives and health of the people; for local 
carelessness, neglect, or ignorance may, and often do, entail the 
widespread injury of states and even nations. In Massachusetts, 
for example, we ought to have some system of district sanitary or 
public health inspectors, and some system of centralized author- 
ity similar to that which we have in the state medical examiner 
system, a system which has replaced with so much advantage the 
antiquated ‘“ coroner ” system of former days. 

This is an old story. Yet as long as conditions remain unim- 
proved it is a story which must again and again be repeated. 
The authors of this paper presented a communication bearing a 
similar title before the American Public Health Association at its 
New Orleans meeting in 1902, with the following conclusions 
(Sedgwick and Winslow, 1903): First, that in the state of Massa- 
chusetts and in some of the larger cities of the United States the 
public water supplies are now relatively unimportant as vehicles 
of typhoid fever. 

Second, that in cities having pure water supplies the annual 
curve of typhoid fever mortality closely follows that of annual 
temperature. 

Third, that in urban communities supplied with pure water 
there still remains a typhoid fever tax of from 15 to 25 deaths per 
100000 population. (To this we now give the name residual 
typhoid.) 

Fourth, that this tax is due, not to any peculiar condition of 
soil, locality, or climate (‘‘endemic ” factors), but to incomplete 
disinfection of .typhoid excreta, with subsequent infection of 
various articles of food and drink. These factors, when acting 
upon a few or many persons at one time, may cause obvious 
epidemics, sometimes large, through generally small; but more 
often the infection in moving from one point to another follows 
various, and often obscure, routes for different victims, and hence 
may be described as prosodemic. 

Fijth, that the only remedies for such prosodemic typhoid are 
absolutely thorough and universal cleanliness, and especially a 
thorough disinfection of all excreta. 

The same conclusions may serve for the present communica- 
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tion, and we propose to reiterate and proclaim them at convenient 
intervals until the public is aroused and educated to that cleanliness 
which is next to godliness, and our national excess of typhoid fever 
ceases to be a discredit to American civilization. 
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DISCUSSION. 


THE Presipent. The paper is before you for discussion, aa 
I will call first upon Mr. Lochridge. 

Mr. Exvserr E. Locurivee.* Mr. President and 
bers, I have been very glad to hear everything that Professor 
Sedgwick has said in regard to typhoid, for I believe that in the 
press and in the general feeling of the majority of the citizens, not 
only of this state, but of every state and of every city, the opinion 
prevails that water not only carries typhoid, but that it is the 
chief carrier of typhoid. I do not want, in any remarks which I 
may make, to in any way disparage the danger from water-borne 
typhoid, but the care of water systems, of water supplies, and 
the general elimination of grossly polluted supplies have really 
brought about a condition that may be considered as comparative 
immunity from typhoid epidemics coming from water in many 
cities. 

We have had in Springfield during this past summer — and the 
situation is not as yet entirely cleared — an epidemic which will 
bring out this fact very plainly. We have a water supply there 
of which none of us is proud, and I believe that two thirds of the 
citizens of Springfield would rather believe something bad of 
the water than not; so that on the outbreak of an epidemic 
of typhoid this season, the water was at once blamed. 

* Engineer of Water Board, Springfield, Mass. 
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Out of the first seventy cases which occurred, I believe the 
families were supplied with milk by thirty-five different milkmen. 
This, together with the fact that the number of cases was so small 
compared with the number of families which were supplied by 
these milkmen, very effectively removed the milk from the 
suspicion that it was the carrier of the disease. As a practical 
water-works man I was extremely interested in the situation, and 
had all the cases reported to me from the board of health. This 
was done so that any indication whatever that the water was 
even slightly to blame could be carefully traced. With the 
elimination of milk as a possible source, and the general feeling 
in the city that water was the cause, I undertook to investigate 
and go thoroughly into the causes of the epidemic. The many 
statements which have been made that typhoid epidemics are 
usually due to water or to milk, coupled with the fact that our 
water supply was not in good repute, was, I believe, responsible 
for the feeling, not only of suspicion, but of certainty in the minds 
of most people that,the water was to blame. 

The local board of health have a routine system of investigation 
of every case of typhoid. On the cards which they prepare are 
blanks where may be recorded the usual data, including the 
‘source of water supply of the patient, the milk supply, the name 
of the physician, the date on which the patient went to bed, 
address before attack, occupation, ete. On looking over the 
cases one very marked thing stood out at once, and that was the 
names of those who had taken the disease. I followed this up 
and noticed that the epidemic was confined almost entirely in 
the earlier stages to residents of one particular section, and that 
this was the section in which the foreign element lives. Later, 
as the cases began to multiply, our board of water commissioners 
instructed me to investigate the epidemic. At about that time 
Dr. George B. Magrath, now the acting secretary of the State 
Board of Health, who is present to-day, came to Springfield, and 
we conducted our investigation along parallel lines. 

It was at once seen that the key to the situation was not con- 
tained in any of the data which we had, although the data had 
been rather carefully prepared along the usual lines. It was then 
determined that the first work should be directed to the securing 
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of more information. Nothing stood out as the cause of the fever 
from the reports which were in. I mention these facts because 
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as water-works men you may all have to deal with some such 
epidemic and with some such feeling as we have had, for with the 
cause of the epidemic very obscure in its earlier stages the general 
sentiment was in Springfield that the water supply was to blame. 
This further investigation was conducted along the lines of getting 
additional information, which was tabulated and worked out 
independently of the information submitted by the local board 
of health, and data from each of the sources considered. 

I will attempt to give you a brief outline of the situation as it 
stood at the beginning of this study. 

Before you (Fig. 1) is a map of the Springfield water system. 
Lying to the east of the city proper is the village of Indian Orchard, 
which is a part of the city. Just beyond Indian Orchard is the 
village of Ludlow, which has a population of 3 500 people; Indian 
Orchard has a little less than 5000. All of Indian Orchard and 
Ludlow have the same water supply as the city of Springfield. 
Our Ludlow reservoir is four miles beyond the village of Ludlow, 
and is practically tweélve miles from the Connecticut River. The 
two mains which we have supplying the city with water pass 
through these villages to the city, as shown on the map. 

To show what our water supply is, I will say that we have a 
storage reservoir of about 1 800 million gallons, which is fed by 
several small brooks immediately adjacent to it, and by one that 
is larger, Jabish Brook, which is diverted through a canal eight 
miles in length to the reservoir. " These are shown on the map. 
In the summer season the water in the reservoir becomes abso- 
lutely undrinkable. It would be impossible to make the people 
drink it if you gave it to them; they would drink anything else 
they could get. So in the summer time Jabish Brook is diverted 
around the reservoir to a small basin containing not over three 
days’ supply. 

We have also, east of the city and near the villages of Indian 
Orchard and Ludlow, three ponds which are situated in a sandy 
plain and are without tributaries of any nature. These are used 
only in the summer and for the purpose of making up the defi- 
ciency in the amount necessary to supply the city over the summer 
flow of Jabish Brook. One of these ponds (Five Mile) lies between 
Springfield and Indian Orchard. The largest amount of water 
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is taken from this pond. The second (Loon Pond) lies just at 
the village of Indian Orchard, and the third (Chapin Pond) 
between the Ludlow reservoir and the village of Ludlow. 

After about the first of August every summer our supply con- 
sists of the direct flow of Jabish Brook, unstored, supplemented 
by water pumped from the three ponds just mentioned. Between 
the Ludlow reservoir, which is at sufficient elevation to supply 
water to the city by gravity, and the city are two mains. All 
of the water from the ponds is pumped directly into one main 
at points which can be easily seen by reference to the diagram. 
This main is the one which supplies, in large part, these outlying 
villages. 

The typhoid epidemic, or the first number of cases with which 
we had to deal and which are marked in heavy dots surrounded by 
circles on the map (Plate I), came down in the ten days following 
the 15th of July. If you will notice the larger number of them, 
near the west edge of the map, you will see they were confined, 
with four exceptions, to one district, and this is the foreign district 
of which I spoke. At that time it became necessary to use the 
summer supplies. Owing to the nature of the system, all of the 
hill section, all of Indian Orchard and Ludlow, are supplied by 
the water pumped from the ponds, which constitutes about 65 per 
cent. of our supply after that date. The north end, extending to 
the Chicopee line, is supplied from the other main which comes 
into the city on Carew Street and supplies all of the down-town 
district. There is also a low-service system, water for which 
comes from this Carew Street high-service main, and this service 
supplies in parallel pipes the district lying near the river, and in 
general the same down-town district supplied by the main pipe 
just described. __ 

With the increase in the flow of Jabish Brook following the 
midsummer rains, the pond supplies were shut off, and at such 
times the water supplied to all of the hill and Indian Orchard 
districts was again unstored brook water. Following the dates 
of such change, which involved a complete change in the source 
of water furnished these districts, there was absolutely no change 
in the typhoid situation. We had, then, a knowledge of just 
which parts of the city were supplied with each of the different 
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kinds of water and the dates on which they were thus supplied. 
You will then see we had five different sources of supply during 
this time, and with the knowledge of the dates of each, had any 
one of the supplies been infected we would have known the locality 
in which to look for the infection; or on the disease breaking out 
in a given locality, we could look to a particular source supplying 
that locality on that date. We found, however, that there was 
no such comparison. Part of the cases were on the high-service 
and part of them on the low. The distribution of the earlier cases 
was not a general distribution which you would get from a water- 
borne infection, but a distribution on a few streets where the 
general sanitary conditions were the worst existing anywhere in 
the city. 

Later, the cases which are indicated on the map in heavy 
dots came down. This map is complete to September 20. If 
the cases since that date should be added we would have half 
as many more, confined largely to the same locality, but with 
some scattering. 

The data which we collected were tabulated and we were able 
to determine with greater accuracy the true date of onset of the 
disease, that is, the earliest date which it was possible to find that 
a person had been sick. 

A great many patients will be what are called “ walking ” 
cases, —: patients who will not go to bed for three or four weeks; 
and we found, as far as the tracing of the time was concerned, 
that the date of going to bed, which was supplied by the local 
board, was of very little value. 

I am not going into the modes of transmission of this disease 
in Springfield except very briefly, as Dr. Magrath will cover 
that in a few minutes, but I want to call attention to this dia- 
gram (Fig. 2), which brings out the dates on which, according to 
our revised data, the epidemic was made manifest, that is, the 
date of onset. 

The earlier cases with which we had to deal were in July, at 
a time when we were using stored water from our main reservoir. 
On the earliest date there was 4 case on the hill (No. 4), which 
in locality would be right to throw suspicion on the pond supplies, 
but inasmuch as the epidemic was well started before the pond 
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supplies were used, and also as 
the water supply changes already 
referred to did not. affect the dis- 
tribution of the cases, it could be 
seen that water could not be con- 
sidered as a cause. Every pos- 
sible suspicion which in any way 
could be thrown on the water was 
studied, but all additional data 
pointed away from water and to 
other causes. 

The study made of the individ- 
ual cases brought out a peculiar 
fact as far as locality was con- 
cerned. With one exception, in all 
of the earlier cases, I believe the 
rent paid for the house in which 
there was a typhoid patient did 
not exceed $12 a month, and in 
a great many of them the rent 
was from $5 to $6 a month, this 
bringing out the nature of the 
locality in which the disease broke 
out. The streets from the rail- 
road through to about Congress 
Street are filled with a foreign pop- 
ulation, principally Russian Jews, 
Syrians, Irish, and some Italians, 
while Water Street and the adjoin- 
ing region is largely Italian. The 
first cases were largely confined to 
this class of people, and as the 
people could not talk English in 
most of the cases, we had the hard- 
est kind of a time getting any 
information. 

- We found that in this earlier 
group, practically all of them had 
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gotten their vegetables from one man. Just what the infection 
of his vegetables was it’ would be very hard to say. His wife 
was sick with a slow fever, but with no indication, as far as the 
doctor’s diagnosis was concerned, that it was typhoid. There 
were at least three cases of typhoid on his route. Then we traced 
- the method of handling the vegetables. He went about in an 
open wagon carrying vegetables which he purchased both from 
large dealers and also picked up from farmers, — in any place 
where he could get them cheap,—and the handling of the 
vegetables by customers and putting them back on the wagon 
was found to be the universal practice everywhere in the streets 
in which he dealt. 

From that point on the epidemic took on another nature, and 
we have called it a contact epidemic. This same vegetable man 
probably did not cause more than these first cases, but the families 
in which these first cases came were peddlers, men who passed 
through the city vending meats, vegetables, fruits, etc., and men 
who ran small stands. 

In taking up the technique of the investigation, I think it 
would be well to tell how we studied it, for if any of you are so 
situated that you can get no help at all from your local board 
of health, you may want to have some means of procedure. | If 
the local board will simply make a statement that your water 
supply is to blame and let it rest at that, you may want to know 
how to get at the situation. Three men who understood the 
nature of the transmission of typhoid were brought to Spring- 
field, and worked under Dr. Magrath’s and my direction, Messrs. 
R. E. Tarbett, W. H. Lalley, and H. ©. McRae. They worked 
faithfully and hard and their assistance was an important factor 
in finding the cause of the epidemic. These men went from 
house to house and took note of all the conditions; and the condi- 
tions which they found were .a good deal worse, and might be 
described even more vividly , than some of the descriptions which 
were given in Professor Sedgwick’s paper. The uncleanliness of 
that region was very manifest. In the shops where buns -were 
for sale we found them so covered with flies that you would have 
to brush the flies away to see whether they were buns or whether 
they were bananas; and the general method of handling what 
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. was exposed for sale was extremely dirty. I must not tell more 
than that, for Dr. Magrath will give you a number of instances. 
In general, it can be said that it was a filth epidemic; the seed 
was planted on very fertile ground. 

If we go back into the study of typhoid, we shall find that 
at one time it was believed that piles of filth bred disease, the 
typhoid germs multiplying and growing in the piles of filth. Later, 
when we began to know something more of the germ theory, that 
all passed away and there was a reaction, and it was said that 
filth did not cause disease; no matter how much dirt there was, 
it was not disease and could not cause disease. I think now we 
are ready to go almost back to the older theory. It is true that 
germs do not originate in these piles of filth, but they are pretty 
much at home there, and if they are handled and brought into 
contact with food or with drink, you will get typhoid from them. 

The later stages of the epidemic raised points which in the popu- 
lar mind were the hardest thing to understand. After about a 
month or six weeks, we found the disease beginning to get into 
the better families and spreading out over the city. The better 
class of people objected to having it said that the epidemic was 
caused by peddlers, claiming that they did not patronize them, 
and did not care to have any connection with them mentioned. 
Even a casual glance at the epidemic, however, brought out an 
important fact. In the earlier stage the carrying of the infection 
was probably in that manner. In the second stage not only in 
this manner, but also in many other means of contact, and in 
the later stages the means of furtherance could be counted by the 
dozen instead of by a single one as in the earlier cases. Few 
families know the history of all of the fruit, vegetables, and other 
food brought to their homes, or the movements of their servants 
when not on duty in the house. 

With regard to the village of Ludlow it may be well to say a 

* word. Ludlow is a manufacturing town, with a population 

largely, almost entirely, foreign. In this town through the entire 

summer there was not a single case of typhoid fever anywhere on 
the mains, and at the present time I believe there are but three 
cases in the village, and two of those are entirely off the water 
supply. Indian Orchard was also exempt. I mention this 
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merely as a confirmation of the general statements which I am 
making in regard to the transmission of the disease. 

And another very marked thing was that these localities were 
not localities where local or small filters were used. That is a 
point which is brought up at once. It was given as a reason that 
a certain class of people were exempt, that they filtered the water, 
or that they didn’t use the city water; but here was a region with a 
population of over 8 000 who did not have filters in their houses. 

Taking up the better localities, you can see at the eastern edge 
of the map that the so-called McKnight district was practically 
exempt. The Forest Park district, which is also occupied by 
the better class of residents, in the southwest corner of the map, 
was entirely exempt, and in the northern section, the Brightwood 
district, which is occupied largely by the better laboring class, I 
believe there was only one case of typhoid fever. These localities 
represent very diverse water-supply conditions during the 
period of the epidemic. The region nearest the water supply, 
which should, in the case of a water-borne epidemic, be first to 
show its effect, was entirely exempt. The region most directly 
supplied steadily by Jabish Brook water was entirely exempt. 
Two other regions supplied alternately by pond water and Jabish 
Brook water were entirely exempt, while the remaining portion 
of the city, representing no new sources or no different sources, 
have in them a large number of cases. So on the face of it you 
would say at once that it was very simple; but when you come 
to face the actual situation of a general belief that it is the 
water, and an unshakable belief on the part of the physicians 
that it is the water, you have to go into it pretty thoroughly in 
order to show that it was not. However, we did not go into it 
to show that it was not the water, but to find out the real cause. 

Referring again to the diagram, you will notice the almost 
intermittent action; that is, days on which the typhoid breaks out, 
then will follow a lull, to be followed by another outbreak. No 
two of these groups of cases were supplied by the same water, 
nor had the same water conditions. You will note that they 
followed pretty closely the incubation period; that is, each period 
of cases made new foci and from these foci developed further 
cases of typhoid, so if we were seeking a cause we should seek a 
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cause for each one of those outbreaks. And that can be seen if 
you go into the occupations of the first group and follow it right 
through from group to group. 

In regard to seasonal or residual typhoid which has been men- 
tioned, I want to say a word, and that is this: With the elimina- 
tion of water-borne typhoid we still have this residual or seasonal 
typhoid. Every city has it, and there is a cause for it and it is 
a perfectly natural cause; that is, the germ must come from a 
typhoid patient and must be taken into the alimentary canal of 
some other person. That is all that is necessary for typhoid, 
and in all of this residual or seasonal typhoid, every one of the 
patients must have gotten the typhoid in that way. I believe 
that this epidemic at Springfield can very clearly be shown not 
to have been caused by water, but to have been caused by con- 
tact in various ways, and I think that in this epidemic we have a 
magnification of the cause which brings about: seasonal typhoid: 


It was on a large scale, — there were altogether, I think, two . 


hundred cases. Those cases were from the causes which are 
active each year in producing seasonal typhoid, but inasmuch 
as the disease was first planted in a district which supplies food 
for other districts, and in a district which is very dirty, we have 
the ideal conditions for a very large seasonal typhoid. 

Dr. GeorcE Burcess Macratu.* Mr. President and mem- 
bers of the Association, I wish to thank you most heartily for 
your hospitality, and for the privilege of listening to the paper 
of the afternoon and of participating to some slight degree in the 
discussion of a theme which is of such great interest alike to the 
sanitary engineer, the biologist, and the physician. Professor 
Sedgwick has covered the general subject so exhaustively that 
there is very little whicheI could possibly add so far as the general 
aspects of this important problem are concerned; and in what I 
have to say I shall deal mostly with certain aspects of the epi- 
demic of this year in Springfield, concerning which Mr. Lochridge 
has told you a great deal. 

You will, perhaps, bear with me, however, if I preface what I 
have to say by some general considerations with regard to acute 
infectious diseases. 

* Acting Secretary, State Board of Health, Boston, Mass. 


: 
{ 


76 THE CAUSATION OF TYPHOID FEVER. 


No department of medical and biological science has shown a 
greater increase in the sum of knowledge in recent times than 
that of epidemiology, or of our knowledge of the cause of diseases. 
The application of this increase of knowledge to sanitary science 
and for the protection of public health has been most prompt and, 
as you all know, is of the greatest importance to-day in the 
protection of our communities from the spread of acute infectious 
diseases. 

If one were asked what is meant by an acute infectious disease, 
what is meant by a contagious disease, I think he would have to 
answer somewhat as follows: That by an acute infectious disease 
‘we mean one the cause of which is a micro-organism, whether 
animal or vegetable it matters not, which enters man or the lower 
animals as a parasite, and, growing, produces in the course of its 
growth, injurious substances of one sort or another. These 
poisonous substances cause abnormal anatomical conditions, the 
outward expressions of which are the symptoms of disease. 

Now among the infectious diseases, the germ diseases, — and, 
of course, our whole conception of the nature of those diseases 
has been modified within less than a generation by the discovery 
of micro-organisms, and the identification in many of the infec- 
tious diseases of some form of organism which is specifically 
present in each, in many instances producing changes character- 
istic of the disease, —among this large group, there are certain 
diseases which are more easily communicable than others, which 
are much more easily transferred from one individual to another, 
than are other diseases; and these are commonly known as the 
contagious diseases, although there is not necessarily any sharp 
line dividing one group from the other. Professor Sedgwick has 
pointed out that typhoid fever under eertain conditions is so 
easily communicable, or is communicated so directly, as to be 
rated as a contagious disease. But if we contrast with typhoid 
fever smallpox, scarlet fever, measles,—possibly, also, diphtheria, 
—we see at once that there are certain diseases which are so easily 
acquired that it is necessary only to enter the room in which is 
a patient suffering from one of those diseases, in order to render 
a susceptible individual, one who has not had the disease or is 
not otherwise protected from it, extremely likely to catch it. 


: 
= 


DISCUSSION. 77 


Now, the first diseases mentioned, 7. e., scarlet fever, small- 
pox, and measles, for a long time, although carefully studied, 
presented no etiological factor clearly demonstrable, — that is, 
no definite germ was found in the lesions produced in the course 
of those diseases. Latterly, there have been recognized, certainly 
in scarlet fever and smallpox, bodies which belong not to the 
bacterial group or vegetable group of parasites, but to the animal, 
and these bodies are capable of producing spores, minute proto- 
plasmic particles, which are easily passed about in the air and 
communicated or transmitted from one individual to another by 
the very air that we breathe. That seems to explain why in 
certain diseases transference from one to another is so easy. Of 
course, among the bacteria there are those which are more readily 
killed by sunlight and by exposure to degrees of temperature 
unfavorable to their development or growth than are others; so 
that amongst the bacterial diseases there are some which are 
more easily communicated from one individual to another than are 
others. In addition to these differences, partly the inherent 
characteristics of the organism, partly its ability to live under 
unfavorable conditions, there is the set of differences which obtain 
according to the way in which the disease is acquired. An 
organism which, in order to produce its lesions, must be taken 
into the mouth or nose and into the lungs, is an organism which 
may be, and is likely to be, one which can be transmitted by the 
air in dust, and will produce a disease which is easily communi- 
cable. That is, there are differences in the way in which these 
parasites or germs enter the body. Those which enter through 
the mouth, through the lungs, through the respiratory system, 
produce diseases which are readily acquired. Those which enter 
the body through the digestive tract, on the other hand, of which 
cholera, dysentery, and typhoid fever are examples, are diseases 
which are not acquired by mere proximity, or by the inhaling of 
the air which has been breathed by an individual suffering from 
them, as are smallpox and scarlet fever. 

There is still another group of diseases in which the organism 
must enter through the skin, through the sting of an insect, of 
which malaria and yellow fever are examples. 

Now with the increase of knowledge in regard to typhoid fever, 
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it has become apparent that there are modes of transmission or 
vehicles for the entrance of the organism into the body (and it 
must enter through the mouth and be swallowed in order to 
produce its effects) other than those which for a long time have 
been recognized as the more prominent, 7. e., water, milk, and 
shell-fish. In other words, it is, perhaps, necessary that we hold 
in suspicion every. article which may be put into the mouth. 
Such a vehicle may be fruit or vegetables or bread or candy; 
anything, really, which may pass the lips must be looked upon 
as a possible conveyence or vehicle for contagion, bearing in mind, 
of course, that typhoid bacilli will not withstand conditions 
markedly unfavorable in point of dryness and temperature, 
as will some of the other forms of parasites, those which produce 
the spores and are transmissible by the air and dust. 

Passing rapidly from such general considerations to the specific 
instance of this epidemic, Mr. Lochridge has explained to you 
why, after a careful review of the situation, it seemed improbable 
that all the cases of typhoid fever in this outbreak should be 
referable to the water supply. There remained, after you sub- 
tracted from the total number of cases those which could be 
referred to the seasonal or “ residual ” occurrence, a very con- 
siderable number of cases, in fact a very large percentage, which 
we found distributed focally. Mr. Lochridge has pointed out 
to you that the distribution of the cases over the city is of some 
sociological significance. 

Upon this map, Plate I, are indicated in dots surrounded by 
circles cases which occurred during the last two weeks of July. 
From the 15th to the 28th of July there were some sixteen cases. 
These sixteen cases had the geographical distribution indicated. 
It is apparent at once that they are most numerous in the regions 
which Mr. Lochridge has described as being those occupied by a 
foreign population, largely by Jews, Syrians, Greeks, and some 
Italians. This peculiarity of distribution of the early cases, 
which was continued as time went on and the cases increased in 
number, this increase taking place in localities where the dwellings 
were shabby and the rate of rent. low, led us to inquire more 
closely into the domestic conditions, the personal. habits, and 
the physical surroundings of the people living in these localities. 
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It would be difficult to describe with accuracy and sufficiently 
forcibly the conditions which prevailed in the Jewish quarters. 
I have never seen any more marked exhibition of uncleanliness, 
not to say filth, than prevailed in those quarters. The people 
were very closely crowded in the houses, and they were very 
careless with regard to the disposition of their excrement. Open 
privy vaults to the number of forty were found on two of these 
streets, but the inhabitants didn’t always take the trouble to 
use the vaults. There were many children in this district, and, 
of necessity, in accordance with their standard of living and 
decency, the distribution of excrement was rather widespread. 
To a certain extent the same conditions prevailed in all of the 
regions where typhoid fever was most prevalent. These seem to 
be the remains of Old Springfield. Tucked away in behind the 
higher and better buildings, old houses, poorly constructed, poorly 
equipped, and with imperfect plumbing or no plumbing at all, 
still exist. In one of these regions a number of negroes live, and 
in another region there is a “‘ poor white” class. Along Water 
Street are many Italians, and in the progress of the epidemic many 
more cases developed in this district than are shown upon the 
map. 

The elimination of water and milk as vehicles of contagion, 
rendered possible by careful study of all the conditions, showed 
that we must inevitably be dealing here with other means of 
infection, some of which Professor Sedgwick has referred to this 
afternoon. First of all, within the families opportunity existed 
for contact spread of the disease. There is no question about 
it. Given one casein a family of seven or eight individuals 
living in three rooms, with conditions of extreme filth in the 
kitchens and living rooms, with no precaution whatever taken 
to prevent contamination of food by filth, it seems to me that 
conditions were ideal for contact spread. But that would not, 
of necessity, relate cases in the dirtier districts with cases occurring 
elsewhere in a population comparable with that in such regions. 

The incidence of these cases in point of time, the fact that there 
occurred in all of this region in the last two weeks of July and first 
two weeks of August cases of typhoid fever, led us further to 
inquire whether there was any vehicle which possibly could be 
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operative in these different communities at the same time or nearly 
. the same time. We were continually impressed with the fact 
that it was among the poorer people and the dirtier people that 
the disease was spreading, and, of course, there was the possibility 
of contact spread elsewhere. I think it is undoubtedly true that 
typhoid fever had existed here from early in the spring, that 
eases which nearly overlapped in point of time existed in this 
region, and one, at least, existed in this region as early as April, 
and that case had access to, and used, an open privy vault, the 
contents of which were not removed. The houses in the vicinity 
were all poor shacks, with unscreened and broken windows, and, 
if we are entitled to admit in the spread focally of typhoid in these 
regions the possible instrumentality of flies, there certainly 
existed the opportunity. 

In this connection it is worth mentioning — and this was the 
result of rather a careful study of the region from day to day — 
that in this quarter are venders of all sorts, bakers, green grocers, 
and dispensers of fruit in hand-carts, whose routes take them in 
and out through these streets, off along through the Italian 
quarter, and to some extent up through State Street and over 
through Walnut Street, and down into the part of the town known 
as the Watershops district. It was perfectly manifest to us 
that venders of various sorts, selling through this region where 
most of the cases occurred, in the earlier part of the summer, also 
did business in the parts of the town where typhoid subsequently 
became rather prevalent. The machinery existed for the con- 
veyance of the disease in that fashion to some extent. Whether 
that really was a factor is, of course, bound to be a matter of 
some speculation. There is no direct evidence; it is all cireum- 
stantial evidence at best, but the way in which these hucksters 
sold their goods certainly impressed upon us the fact of the possi- 
bility of this mode of spread. The vender of fruit and vegetables 
starting in here in the morning (he might or might not be a resi- 
dent of that quarter, although three or four peddlers of that sort 
did live in that quarter), starting in on one of these streets, would 
go from house to house; the women would come out and over- 
haul the stock and select what they wanted and purchase it, and 
the wagon would go on to the next house. Now there was enough 
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typhoid in and out through those streets to have rendered it 
certainly possible, if not probable, bearing in mind always the 
habits of the people, the fact of personal uncleanliness, the fact 
of a considerable prevalence of typhoid among children, many of 
them infants, that contact infection should take place; that is, 
for the direct passage of infected filth from hands to these wares 
to have occurred. Furthermore, all through these streets are 
small basement shops in which are exposed for sale, as Mr. Loch- 
ridge has stated, bread, cake, pastry, and green stuff. At the 
time of the year when I was in Springfield the latter consisted 
mostly of apples and, to some.extent, peaches and pears, cabbages, 
and so on. In the earlier part of the summer, of course, there 
were lettuce and berries of various sorts. The wares in these 
shops were handled in very much the same fashion as those in 
the peddlers’ carts, that is, people who were going to purchase 
would overhaul the stock and select what they wanted. This as 
a medium for local spread I regard as of some importance, and 
the venders as of importance, also, in the spread of the disease 
from one neighborhood to another. The people living here are 
of such sort as to render them patrons of the small venders with 
push-carts, which is not true of the inhabitants of other districts. 
These carts are not to be found up in the McKnight district, or 
in the Forest Park district. 

One other point. The Hampden County jail is situated here 
(Cases 8, 23, 24, 102, 103, and 116), and in the first two weeks 
of what we may speak of as the epidemic, which period coin- 
cides with the last half of July, there occurred one case of 
typhoid fever, and within a week of that time two others in 
the jail, all on the same cell tier and on the same side of the 
cell stack. This occurrence of the disease in a population 
which was largely immobile, the three cases which I refer 
to occurring amongst long-term men,—no one of them had 
been in the jail less than four months, and the most of them were 
there for a two years’ sentence, — seemed to offer a somewhat 
anomalous fact. Cases subsequently occurred to the number of 
six, all among men who had been in the jail for six months at 
least, and some of them for a year or more. 

Now, how did the disease get there? The jail is an exceedingly 
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well-governed institution. It is exceedingly clean, one of the 
best medical men in Springfield is the attending physician, and 
I have never visited an institution of its sort where the sanitary 
conditions were of any higher order than they are in the Hampden 
County jail. The fact, however, must be recognized that prisoners 
have ways and means of getting certain things that they are not 
supposed to get. They are allowed in the Hampden County jail 
chewing gum and cough drops. Tobacco is not allowed, but 
tobacco does find its way into the Hampden County jail, as I guess 
it does into every reformatory institution. Some of the short- 
term men, men in for a few days, are employed on the outside of 
the building, around the jail grounds, taking care of the premises, 
and they were in the habit after raking up the ground of taking 
the débris of various sorts over to the city dump, which lies at a 
distance of about one hundred yards easterly from the jail. Inci- 
dentally they would look over the débris and bring back cigar 
butts, and, probably, anything else which they thought worth 
taking away, and which could be put into their pockets. This 
statement as to their bringing back cigar butts is on the testi- 
mony of at least three men who had typhoid fever and were taken 
to the hospital. I do not offer this as an explanation of typhoid 
fever in the jail, but I do think that jail walls are not strictly 
impervious, and that something which might act as a vehicle 
for the transmission of typhoid could have found its way into the 
jail. We don’t know anything about it, and I merely mention it as 
an anomaly in this epidemic. Of course, there is an explanation 
for it, and I think it may be along the lines which I have intimated. 

All of this, it seems to me, goes to show that there can occur in 
our cities epidemics of typhoid fever which are not attributable 
to.the water supply, or to milk, but which occur because, as Mr. 
Lochridge has stated, inflammable material or a fertile soil 
exists upon which infection will thrive if it happens to get planted. 
It became so planted in Springfield, and upon a soil favorable to 
its spread. The fact that typhoid fever had not spread in these 
regions before is no objection to this as an explanation. A part 
of a city in which the buildings are far below, we will say, the 
requirements of modern building laws, is a permanent menace to 
the city from danger of fire so long as it is there. The regions of 
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the city of Springfield in which the epidemic thrived are those in 
which the sanitary conditions were the poorest, where the advance 
of civilization and sanitary improvement had not gone far enough 
to eliminate the privy and to render imperative such improved 
conditions within the houses as would have removed from the 
city the soil upon which the epidemic spread. 

Pror. C.-E. A. Winstow. We may well be proud of the 
leadership of Massachusetts in sanitary matters and especially 
in the matter of water supplies. I think it may be said that 
aman can go to almost every city and town in Massachusetts 
and drink from the public water supply with safety, which 
certainly cannot be said of any other state in the Union. 
That having been accomplished, however, we cannot afford to 
remain satisfied with our laurels. We must move onward, and 
having wiped out here the highest death-rates from typhoid fever, 
ranging from 25 to 125 per 100 000 in cities having polluted waters, 
it becomes us to turn our attention particularly to the residual 
typhoid, the 15 to 25 deaths remaining, and to endeavor to find 
out what causes that. 

We have had a splendid object lesson as to residual typhoid 
in this Springfield epidemic. It has been shown most conclu- 
sively, I think, by Mr. Lochridge and by Dr. Magrath, that the 
Springfield epidemic is not due to water. Of course, in studying 
the cause of any phenomenon it is always easier to fall back on 
the cause of other similar phenomena, than to try to find out a 
new one actually operative in the particular case. It was easy 
enough, and perhaps right enough, twenty years ago, to say that 
typhoid fever was due to the water supply, but that explanation 
will not serve in many communities to-day. 

When we find, as we do on an inspection of the typhoid death- 
rates, that we still have 15, 20, or 25 deaths from typhoid per 
100 000 of population, and when we look abroad and find that in 
England and in Germany they have death-rates from typhoid 
ranging perhaps from 3 to 10 per 100 000, it is time that we asked 
ourselves the reason. If, as has been brought out in the paper 
and the discussions this afternoon, typhoid is essentially a filth 
disease, a disease which is carried by excreta getting where 
excreta should not be, it is obvious that we must ask ourselves 
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whether we are a dirty people, whether we are a dirtier people than 
the Germans and the English. 

Of course we have in our cities to-day an extremely difficult 
problem to meet. We haven’t an essentially American popula- 
tion, — a Yankee population, — but we have a population includ- 
ing groups of Greeks and Syrians and Armenians and Italians, 
people from the south of Europe who have come from unsanitary 
conditions and who are accustomed to unsanitary conditions. 

One of the points which has greatly interested me in the history 
of the Springfield epidemic has been the comparison of the typhoid 
fever rate with the social condition of the population. It is a 
new thing, I think, to connect a typhoid epidemic with low rents, 
but it appears to have been justly done in this case. That is, the 
typhoid epidemic is there because of the dirty surroundings which 
accompany low rents. To be sure we do not have typhoid epi- 
demics everywhere where there is filth, and that argument will 
always be brought up in a discussion of this sort. But, as the 
gentlemen who have spoken have said, filth is the inflammable 
material. It does not explode until the match is applied to it. 
But it is so fatally easy to apply the match, so fatally easy to 
introduce the one case of typhoid fever which will spread like fire 
through the filthy region, that we must regard the filth as always 
a potential agent in the transmission of typhoid fever. 

Furthermore, that one case need not be a recognized case. We 
have numerous examples of walking typhoid, cases which, per- 
haps, are never known as typhoid fever, where the persons may 
walk about and feel poorly and, perhaps, have a little diarrhea 
for three or four weeks and then may get well without ever know- 
ing that they have had anything but some little summer trouble; 
and yet they have had typhoid fever and have been all the time 
spreading the germs more actively than if they had been actually 
confined to bed with the disease. We know that typhoid germs 
may be present in the urine of a typhoid patient after recovery, 
in some cases for months, so that a person who has become appar- 
ently quite well may still be going about sowing the seed. In 
view of these facts the one thing for us to do is to see to it, so 
far as we can, that there shall be no accumulation of inflammable 
filthy material ready to be set aflame at-any moment. 
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Another point which interested me particularly in what Mr. 
Lochridge said was the spread of the epidemic to the better 
localities in the city. That will inevitably occur. It is true 
nowhere more than in sanitary science that we are all members 
of one body, and that if one part of a city is allowed to be filthy, 
other parts of the city are sure to suffer. If there is typhoid infec- 
tion in the dirty part of the city, that will get on clothes or on 
fruit, or be brought into the best houses by servants who have 
mothers and brothers and sisters in the slum districts whom they 
go to see, as I have found in two or three cases of small obscure 
typhoid epidemics. These servants perhaps go into the filthy 
districts, where they make the beds of the patients, and then 
return and prepare the food for the families in luxurious residen- 
tial districts. 

We must not allow these plague spots to exist. If we are to 
do away with residual typhoid, and lead in that as Massachusetts 
has led in the elimination of water-borne typhoid, we must take 
up the question of personal cleanliness. We must educate the 
people to personal cleanliness, and so far as our city and state 
boards of health are concerned we must see to it that those powers 
which exist, and which to-day in the case of our city boards of 
health are ample to do what need be done, are exercised vigor- 
ously and forcibly. 

THE PRESIDENT. It seems to me, gentlemen, that the water- 
works superintendents ought to go home from this meeting feel- 
ing pretty happy. Heretofore every time that there has been a 
typhoid fever epidemic it has always been said that the water 
has been to blame, and now we have found typhoid fever in pretty 
large quantities where the water has nothing whatever to do with 
it. It is now time for the boards of health, which have hitherto 
told the water-works superintendents to go ahead and do the 
work, to go ahead and do something themselves. So I think we 
all have had reason to feel very well satisfied with ourselves in 
view of what we have heard in this symposium here to-day. I 
should like to ask Professor Kinnicutt to say a few words. 

Pror. Leonarp P. Kinnicurt.* Mr. President, I think this 
is alittle bit rough on me. Iamnotatallina pleasant mood. In 

* Worcester Polytechnic Institute, Worcester, Mass. 


: 
i 3 


86 THE CAUSATION OF TYPHOID FEVER. 


order to get here I had to go without my lunch, so I am not in 
that happy frame of mind that I might have been if I had par- 
taken of my lunch here with you. Then, again, in the mail this 
morning I received the following letter which I didn’t open until 
I entered the train: ‘‘ Dear Sir, — Please review the enclosed 
typewritten transcript of your remarks, made at the meeting 
of the Public Health Association, and return the corrected copy 
to me as soon as possible.” I may say that I was called upon 
there unexpectedly, in the same way as the president has called 
upon me now, to say a few words regarding ‘‘ Trade Wastes.” I 
‘opened this copy, arid the first sentence that met my eye was 
this: ‘‘ In Worcester there is one very large concern, the Ameri- 
can Iron and Steel Company, that use a very large amount of 
sulphuric acid in pickling their hams. [Laughter.] This iron 
sheet paper is thrown into the stream and causes great pollution.” 
{[Laughter.] I threw the copy aside, and made a solemn vow I 
would never speak again without being prepared. [Laughter.] 
I am afraid, however, like most of my good resolutions, it will only 
last for a short time. [Laughter.] 

But, really, I have only a very few words to say to-day, and 
after what * am going to say I am afraid that you may not go 
home in quite the happy frame of mind your president expected 
you to. There is no question, as I think it has been very well 
shown in what has been said here to-day, that typhoid fever is 
not only a water-borne disease, but a contact disease. Professor 
Winslow, however, in his remarks suggested one question which 
I have been asking myself ever since I came into this room, and 
that is, Why is it that where you have well-cared-for and well-puri- 
fied water supplies, the typhoid fever rate in Germany is only 
from 5 to 10 per 100 000, and in this country, as Professor Sedg- 
wick has said, it is between 18 and 25 per 100000? It cannot be 
claimed that the Germans are a more cleanly people than we are 
in this country. In the first place, the water-closet is nowhere 
nearly as common in Germany as it is here, and the privy is very 
much more common. Also, in the poorer quarters in the large 
cities like Berlin and Munich, there are just as bad conditions as 
are found in our tenement-house districts. They also have the 
fruit sold on the streets just as we have it sold here, and I imagine 
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that a great deal more fruit is bought on the streets at the little 
booths than is bought from peddlers in this country. 

I think it is a question which we should ask ourselves, then, 
Why is it that we have in our cities here, which have a good water 
supply, a higher death-rate from typhoid fever than they do in 
Germany? Now, I think that one thing should be borne in mind 
regarding our water supplies. The water supplies of our chief 
cities in New England, as Professor Sedgwick has said, are gener- 
ally good, pure water supplies. But let us go into the country; 
let us go into Vermont; let us go into New Hampshire. I have 
had occasion during the past two months to look over the returns 
from the State Board of Health of Vermont, and I have found that 
of the wells there which have been investigated during the past 
year, one-half contain polluted waters; and I mean by polluted 
waters, waters which receive sewage drainage. I think possibly 
that may account for a certain increase in our typhoid death-rate 
even in cities where we do have good sanitary water supplies. 
I am one of Professor Sedgwick’s pupils, and I hate to make any 
statement in his presence, so I will merely ask the question: 
What would the effect be upon the typhoid fever death-rate in 
our cities if we could in any way obtain a perfect water supply all 
through the country? 

. Mr. Freeman C. Corrin.* Mr. President, it is very interesting 
for us to learn that typhoid fever which is not caused by a defec- 
tive water supply is caused by low rents. That may be very pleas- 
ing to us, but I hope that the reporters will omit to mention the 
fact, because we all know that the landlords are an altruistic set 
of people and I am afraid that they would raise their rents imme- 
diately. (Laughter.) 

Tue Presipent. Will Dr. Hollis say something? 

Dr. Freperick §. Houuis.{ Mr. President and gentlemen, 
I came without preparation or thought of having anything to 
say, and must confine my remarks to tests which I have made 
from wells in different towns in Connecticut, particularly those used 
to some extent by the public, samples from a great many of which 
were received from the health authorities of the various towns. 


* Civil Engineer, Boston, Mass. 
t+ Tufts Medical School, Boston, Mass. 
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Many of these were found to be highly polluted, as was shown 
by the presence of bacillus coli; and I have no doubt that many 
of these wells, the water from which is not infrequently used in 
preference to that of the public supply, are, as Mr. Weston has 
said of many springs, sources of infection. 

I have felt that this branch of work, the study of samples taken 
at the discretion of the local health authorities from semi-public 
wells, is very important. 

Of the seventy-two wells examined during two years, the 
majority of which were of this character and under suspicion, 
- thirty-two gave positive tests for bacillus coli, seven gave doubt- 
ful results and thirty-three gave results that were negative. 

THE PresipENtT. Mr. Locke, we should like to hear from you. 

Mr. Wiuu1am W. Locke. I haven’t a great deal to add, Mr. 
President, to what has already been said. While traveling up 
‘and down the Metropolitan watersheds I have occasionally found 
‘isolated cases of typhoid fever which probably came from polluted 
‘wells; in most cases that seems to be the indication. We do our 
best to prevent the spread of the disease to other individuals or 
localities, and I think the records show that not many cases of 
that kind come to Boston. In connection with a recent suit for 
damages, one of the commissioners made the statement that he 
‘had been told by a sanitary expert that typhoid fever came from 
other sources than from ‘human beings, that is, that animals 
‘propagated the disease, and it was spread through animals. I 
should like to ask the question of the experts here to-day whether 
there has ever been a well authenticated case where typhoid has 
come through animals. 

Proressor Sepewick. I never heard of any. 


ELECTRIC PUMPING AT SCHENECTADY, N. Y. 


BY G. S. HOOK, CIVIL ENGINEER, SCHENECTADY, N. Y. 
[Presented September 14, 1905.] 


Wherever cheap power is available, it would appear that an 
electrically driven municipal pumping plant should offer many 
advantages well worth considering, both by water-works super- 
intendents and fire protection engineers. Nor can electric pump- 
ing now be considered merely experimental, for since October, 
1904, the city of Schenectady, N. Y., has received its entire water 
supply by this method, and Buffalo, N. Y., has been using electric 
power for a like purpose. The letting of contracts for the elec- 
trical equipment of pumping stations for the New York high- 
pressure fire supply in both Manhattan and Brooklyn boroughs 
also indicates that the compactness, simplicity, and prompt serv- 
ice of the electric motor, when applied to emergency pumps of 
large capacity, is now being recognized by insurance engineers 
and underwriters. 

As Schenectady has been the pioneer in the use of electric 
power for a high-pressure municipal water supply, a description 
of the plant now in continuous operation there should naturally 
find a place in the literature of this important subject. 

The new electric pumping plant of the Schenectady Water 
Works is located at Rotterdam, N. Y., about three miles west 
of Schenectady, adjacent to the dld plant, which is equipped with 
two vertical steam pumps of 6 000 000 gallons daily capacity each. 

Plate I, Fig. 1, is an exterior view of the steam and electric 
pumping stations, and gives a good comparison of the sizes of 
the two plants. The small building at the left, solidly built of 
brick and steel, is the new electric station. Its rated capacity 
is 24 000 000 gallons in twenty-four hours, against a head of 110 
pounds per square inch — twice the output of the old steam plant 
— and it occupies a very much smaller ground space. 

The pumps are 18-inch two-stage vertical shaft turbine type, 
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built by Henry R. Worthington. They consist of an outer casing, 
inside which is located a set of fixed diffusion rings and vanes, 
and a rotating runner or “impeller.” The water enters the 
top of the casing at the center of the impeller, and is thrown out 
through the diffusion vanes into the discharge chamber. The 
vanes are so curved as to transform the kinetic energy, imparted 
to the water by the pump, into static pressure with minimum 
loss. The pumps are installed in the 21-foot pit of the station, as 
shown in Plate I, Fig. 2, and Plate III, and draw the water through 
a 42-inch suction pipe from two circular wells 42 feet and 35 feet 
- deep and 50 feet in diameter. These wells are near the electric 
pumping station building and are covered by a steel-reinforced 
concrete structure. They have 3-foot concrete walls and gravel 
bottoms, up through which the water filters. One of the wells 
is to be seen in the foreground of Plate I, Fig. 1. 

The vertical shafts of the two main pumps extend to the station 
floor and are direct-coupled to the rotors of two 800 horse-power 
(rated), 550-volt, 40-cycle, three-phase General Electric squirrel- 
cage induction motors, installed on the station floor (Plate I, Fig. 
2, and Plates II and III). The rated speed of the motors is 800 
revolutions per minute, and their lubrication, a very important 
matter at such high speed, is effected by forcing oil, at a pressure of . 
about 100 pounds, under the thrust bearing, which is arranged in 
the horizontal bearing shield on top of the motor. For supplying 
the oil, two vertical triplex Knowles oil pumps, each direct-driven 
by a geared 3 horse-power induction motor, are provided. Since 
‘the main pumps are located above the normal water level of the 
wells, a two-cylinder, 9-inch X7-inch vacuum pump, direct driven ‘ 
by a 5 horse-power induction motor, is installed on the station floor " 
and used to produce a vacuum in the suction pipe so as to draw 
the water to the pumps when starting up. A drainage pump of 
the Worthington one-stage vertical volute type is installed in the 
pit. Its vertical shaft extends like that of the main pumps to 

the station floor, and it is driven at 1 200 revolutions per minute 
by a direct connected, 5 horse-power, three-phase induction motor 
installed near the priming pump, as shown in Plate I, Fig. 2, and 
Plate III. All of the motors are supplied with 550-volt, 40-cycle, 
three-phase current, and have squirrel-cage rotors. 
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SCHENECTADY WATER WORKS PUMPING STATIONS, RorreRDAM, N. Y. 


2 
Fie. 2. ONE OF THE 12 000 000 GALLON IN- Fie. 3. ROTTERDAM PUMPING STATION 
DUCTION MoToR DRIVEN PuMPs, ROTTER- SWITCHBOARD, BUILT INTO THE PARTI- 
DAM PUMPING STATION. TION BETWEEN THE MOTOR AND TRANS- 
FORMER Rooms. 
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Two separate and independent 10 000-volt transmission lines 
are provided, running from the Dock Street substation of the 
Schenectady Illuminating Company, which furnishes the city of 
Schenectady with power, and which receives its current from the 
water-power station in Mechanicsville and Spiers Falls. The lines 
are also connected to the power stations of the General Electric 
Works as a further source of power. The lines are controlled at 
both ends by General Electric automatic oil switches, and pro- 
tected at both ends by General Electric lightning arresters. The 
oil switches are so adjusted that a heavy overload of the pump 
motors will trip the switches at the pumping station end of the 
line only, so that the pump service can be resumed immediately 
by closing these switches. On the other hand, a dangerous over- 
load, or a short circuit on the line, will trip the generating station 
switches also, thus protecting line and apparatus against injury. 

At the pumping station the high-tension current is stepped 
down to 550 volts by two banks of three 250-kilowatt single-phase 
air-blast transformers (Plate I, Fig. 3; and PlatesII andIII). The 
transformer secondaries are provided with taps, wired to double- 
throw switches, for starting the 800 horse-power main pump 
motors at quarter and half voltage in order to avoid the heavy 
rush of current that would be caused if the motors were started at 
full voltage. There is also installed a 150-kilowatt, 10 500/9 500- 
2 400 /2 200 volt lighting transformer, which supplies current to 
the village and the railway station nearby. The necessary air 
blast is supplied by two independent induction-motor-driven 
blowers installed on the station floor. 

A fireproof partition separates the roomy compartment con- 
taining the bus-bars and all of the high-tension apparatus — 
lightning arresters, disconnecting switches, oil switches, trans- 
formers, etc. — from the motor room, and the entrance from one 
to the other is closed by fireproof doors. Imbedded in and form- 
ing part of the partition is the switchboard, containing two in- 
coming line panels, two high-tension transformer panels, and two 
low-tension main motor panels, equipped with the necessary 
ammeters, voltmeters, low-tension lever switches for controlling 
the:main pump motors, and handles for the remote control of 
the high-tension oil switches which are installed in fireproof 
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brick cells. On these panels are also installed the lever switches 
controlling the auxiliary motors, and the vacuum and water- 
pressure gages. Plate I, Fig. 3, gives a view of this switchboard, 

with the transformers, high-teusion switches, bus-bars, etc., visible 

through the open door at the left. 

The electrical layout is designed to codperate with the use of 
the two independent supply lines in preventing any possibility of 
a total shutdown of the entire plant, upon the continuous opera- 
tion of which depends the water supply of the city of Schenec- 
tady. Two sets of low-tension busses are provided, and the 
double-throw switches enable either of the two banks of trans- 
formers to be switched on to either one of the two sets of bus-bars. 

- The main and auxiliary switches are also double-throw, to facili- 
tate switching over from one bus to the other. 

The turbine centrifugal pump is especially adapted to meet 
extraordinary demands for a large supply of water. For instance, 
in the case of a large fire, where a heavy demand for water is 
made beyond the nominal capacity of the pumps, and a reduction 
in pressure follows, the turbine centrifugal pump will, under these 
conditions, deliver a very largely increased amount of water when 
operating against the reduced pressure. 

In the Rotterdam installation the pumps are designed to deliver 
at the rate of 12000000 gallons each per twenty-four hours, 
against a working pressure of 110 pounds. A further requirement 
is that with all the outlets from the pumps closed and the pumps 
and motors running at full rated speed, the pressure shall not 
exceed 120 pounds per square inch. This requirement is com- 
pletely fulfilled. by these centrifugal pumps, thereby avoiding 
all liability of the very serious accidents which have occurred to 
water mains supplied by reciprocating pumping engines and to 
these engines themselves, when, through either accident or design, 
the valves or distributing mains have been closed. 

The electrically driven turbine pump requires less than half of 
the space needed for the most compact form of reciprocating steam 
pumping plant of equal capacity. A comparatively light and 
inexpensive foundation is required, as there is an entire absence 
of stresses due to reciprocating motions. The only moving part 
is the rotor-driven impeller, and there is comparatively little noise 
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or vibration. Little or no expenditure is required for upkeep and 
repairs, as the only wearing surfaces are the bearings. The attend- 
ance and depreciation are, therefore, nominal. 

All of the electrical apparatus in this pumping station is of 
General Electric make. The station has now been in continuous 
satisfactory operation for nearly a year, and the adjoining steam 
station, formerly used, has been entirely shut down. 

It may be added that the efficient response to several extraor- 
dinary demands made upon this system during large fires, when 
as many as 19 hose streams have been taken from consecutive 
hydrants, has proved to the insurance interests that these pumps 
can be speeded up to meet any emergency within the delivering 
capacity of the mains. 
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WILLIAM THOMPSON SEDGWICK: PRESIDENT NEW 
ENGLAND WATER WORKS ASSOCIATION. 


BY M. N. BAKER, ASSOCIATE EDITOR, ‘ ENGINEERING NEWS.” 
[Reprinted * from “ Engineering News” of January 11, 1906.) 

The New England Water Works Association did credit to itself, 
as well as to Prof. William T. Sedgwick, of the Massachusetts 
Institute of Technology, by electing the latter as its president on 
January 10. Professor Sedgwick has long been a stanch sup- 
porter of the association and has taken no small part in the devel- 
- opment and application of knowledge of pure water supplies, how 

to get them and how to keep them. He has also contributed 
largely to other branches of sanitary science, and, as will appear 
later, has had important connections with municipal and state 
civil service reform. In view of all the foregoing facts we take 
pleasure in presenting herewith a biographical sketch and por- 
trait ¢ of this newly elected society president. 

William Thompson Sedgwick was born in West Hartford, Conn., 
on December 29, 1855. He was the son of William and Ann 
(Thompson) Sedgwick, and a direct descendant of Robert Sedg- 

. wick, of Charlestown (Boston), Mass. The latter was born in 
Woburn, England, in 1611, arrived in Boston in 1636-7, died in 
Jamaica, W. I., in 1656, after having been sent from Boston by 
Oliver Cromwell as major-general to command the British forces 
in Jamaica. 

The subject of this sketch prepared for college at the Hartford 
high school, and in 1877 graduated with the degree of Ph.B. in 
biology from the Sheffield Scientific School at Yale. After a 
year as a student of medicine, and a like period as instructor in 
physiological chemistry, at Yale, Mr. Sedgwick went to Johns 
Hopkins University. Here he was, successively, fellow, instructor, 
and associate in biology, from 1879 to 1883, receiving the degree 
of Ph.D. in 1881. In December, 1881, he was married to Mary 
Katrine Rice, of New Haven, Conn. In 1883, by invitation of 

+ With slight changes. 
+ See frontispiece. This portrait is from a later photograph than the one printed in 
Engineering News. 
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Gen. Francis A. Walker, he went to the Massachusetts Institute 
of Technology as assistant professor of biology, rising to associate 
professor in 1885, and to the full professorship in 1891, which he 
has held ever since. In 1902 he was made director of the Sanitary 
Research Laboratory and Sewage Experiment Station of the 
Massachusetts Institute of Technology. 

To water-works men and municipal sanitarians Professor Sedg- 
wick made himself widely known during the period from 1888 to 
1896, by his services as biologist of the Massachusetts State Board 
of Health. In this capacity he took an important part in the 
studies of water and sewage purification at the Lawrence Experi- 
ment Station, collaborating with Hiram F. Mills, engineer member 
of the board, the late Thomas M. Drown, then chemist of the 
board, and F. P. Stearns, M. Am. Soc. C. E., then chief engineer 
to the board. It was under the guidance of such men as these, 
including, of course, Professor Sedgwick, that Messrs. Allen Hazen, _ 
George W. Fuller, H. W. Clark, E. O. Jordan, W. R. Copeland, 
and many other well-known water and sewage engineers, chemists, 
and bacteriologists had their early training and inspiration. 

During his connection with the Massachusetts State Board 
of Health, Professor Sedgwick made a number of notable studies 
of water- and milk-borne epidemics of typhoid fever, accounts of 
which may be found in the annual reports of the board. Just 
before the Columbian Exposition, Professor Sedgwick published, in 
conjunction with Mr. Allen Hazen, an exhaustive historical and 
sanitary study of typhoid fever at Chicago, giving comparisons 
with New York, Boston, and other cities (see Engineering News, 
April 21, 1902). Later, Professor Sedgwick reported on water 
supply and typhoid fever at Burlington, Vt. (see JouRNAL OF THE 
New Eneianp Water Works AssociATION, March, 1896), and at 
Pittsburg, Pa. (see “‘ Report of Pittsburg Filtration Commission,” 
1899). He has contributed a number of papers to the JouRNAL 
or THE New Enauanp Water Works ASSOCIATION, one of the 
most valuable being an “end of the century ”’ address, on ‘“‘ The 
Rise and Progress of Water Supply Sanitation in the Nineteenth 
Century,” * read in 1901 before the association which has now 
chosen him for its president. 

*Vol. 15, p. 315 (June, 1901). 
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A mere enumeration of the most important official positions 
held by Professor Sedgwick since 1896, many of which he is still 
filling, indicates his wide range of interests and public and semi- 
public services: curator, Lowell Institute, Boston, since 1897; 
chairman, pauper institutions trustees, city of Boston, 1897-99, 
and acting institutions registrar, 1899-1900; vice-president, 
Boston Society of Municipal Officers, 1899-1901; trustee, Sim- 
mons College, Boston, since 1899; chairman, American Society 
of Bacteriologists, 1899, and president, 1900; president, Boston 
Civil Service Reform Association, 1900, and Massachusetts Civil 
Service Reform Association, 1901; president, American Society 
of Naturalists, 1901; president, Board of Directors, Sharon 


- (Mass.) Sanatorium for Consumptives, since 1902; member, 


Advisory Board Hygienic Laboratory, Public Health and Marine 
Hospital Service, since 1902; one of the principal experts, Chicago 
Drainage Canal case, 1903-4; member, Board of Trustees, Faulk- 
ner Hospital, Boston, since 1903; member, School Committee, 
Brookline, Mass., since 1904; vice-president, and chairman Section 
K (Physiology and Experimental Medicine), American Associa- 
tion for the Advancement of Science, 1904-5. 

As a writer or public speaker on his chosen subjects Professor 
Sedgwick has few equals in clearness, force, grace of expression, 
and power of holding his readers or hearers. Besides his many 
official reports, and his addresses and papers before the New 
England Water Works Association and other organizations, he 
is the joint author with the distinguished Prof. E. B. Wilson, 
of Columbia University, of ‘‘ General Biology ” (American Science 
Series, first edition, 1886); assistant editor of the “ Life and 
Letters of William Barton Rogers,” founder and first president 
of the Massachusetts Institute of Technology (1896); and author 
of the “ Principles of Sanitary Science and Public Health ” (1902). 
In collaboration with Professor Hough, formerly his. assistant 
professor, and now of Simmons College, he has in press a novel 
and original textbook for high schools and colleges, entitled “‘ The 
Human Mechanism: Its Physiology and Hygiene, and the Sani- 
tation of Its Surroundings.” ; 

This sketch would not do full justice to its subject if it failed to 
mention Professor Sedgwick’s notable achievements as a teacher. 
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Of these it is only necessary to say here that to his high capacity 
for instruction he joins powers of inspiring his pupils with his own 
zeal for both conscientious routine work and for original research, 
and that his pupils are eagerly sought to fill positions demanding 
a combination of high scientific attainments, a willingness to work, 
and personal integrity; that is, he turns out men as well as 
scientists. 
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DecempBes 


Hotei BRUNSWICK, 
Boston, December 13, 1905. 


Mr. George Bowers, President, in the chair. 
The following members and guests were present: 


MEMBERS. 

8. A. Agnew, C. H. Baldwin, F. A. Barbour, G. W. Batchelder, J. F. Bigelow, 
J. W. Blackmer, George Bowers, E. C. Brooks, J. C. Chase, F. C. Coffin, M. F. 
‘Collins, W. R. Conard, F. H. Crandall, A. O. Doane, C. R. Felton, J. N. 
Ferguson, W. E. Foss, A. N. French, E. V. French, F. L. Fuller, T. C. Gleason, 
A. 8. Glover, J. A. Gould, F. E. Hall, J. C. Hammond, Jr., V. C. Hastings, D. 
A. Heffernan, H. G. Holden, J. L. Howard, E. W. Kent, Willard Kent, J. W. 
Killam, F. C. Kimball, G. A. King, F. A. McInnes, D. E. Makepeace, W. E. 
‘Maybury, John Mayo, A. S. Merrill, H. A. Miller, F. L. Northrop, J. H. Perkins, 
‘Dwight Porter, W. W. Robertson, C. W. Sherman, Sidney Smith, G. H. Snell, 
J.T. Stevens, W. F. Sullivan, C. N. Taylor, L. A. Taylor, R. J. Thomas, W. H. 
‘Vaughn, C. K. Walker, Elbert Wheeler, J. C. Whitney, G. E. Wilde, O. J. 
Whitney, F. I. Winslow, G. E. Winslow, F. E. Winsor. — 61. 


ASSOCIATES. 

Ashton Valve Co., by H. H. Ashton and C. W. Houghton; Builders Iron 
Foundry, by F, N. Connet; Chapman Valve Mfg. Co., by Edw. F. Hughes; 
Coffin Valve Co., by H. L. Weston; Henry A. Desper; Hersey Mfg. Co., by 
J. A. Tilden, Albert S. Glover, W. A. Hersey; International Steam Pump Co., 
by Samuel Harrison; H. Mueller Mfg. Co., by George A. Caldwell; National 
Meter Co., by C. H. Baldwin and J. G. Lufkin; Perrin, Seamans & Co., by J. 
C. Campbell; Rennselaer Mfg. Co., by C. L. Brown and F. S. Bates; Ross 
Valve Co., by Wm. Ross; Thomson Meter Co., by S. D. Higley; Union Water 
Meter Co., by F. L. Northrop, A. 8. Otis, W. F. Hogan, and L. P. Anderson; 
R. D. Wood & Co., by W. F. Woodburn. — 22. 


: GUESTS. 

Arthur E. Blackmer, Supt. Water Works, Plymouth, Mass.; James E. 
Blake, Attleboro, Mass.; D. Potter, Braintree, Mass.; J. F. Gleason, Quincy, 
Mass., and Frank Grady, Comr., Medford, Mass. — 5. 

[Names counted twice. — 3.] 
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The following were elected members: Edgar A. Weimer, Mayor, 
Lebanon, Pa.;' Dr. Howard Nelson Kingsford, Professor of 
Pathology and Bacteriology, Dartmouth College, and New Hamp- 
shire State Bacteriologist, Hanover, N. H.; Irving T. Farnham, 
City Engineer, Newton, Mass.; W. F. McFarland, Superintendent 
Water Department, Washington, D. C.; Ira Gould Hoagland, 
connected with the Underwriters Bureau of New England, 
Auburndale, Mass. 

There was no special business to come before the meeting, and 
the President called at. once upon Mr. A. O. Doane, Division 
Engineer, Metropolitan Water and Sewerage Board, Boston, to 
read his paper on “‘ Water Pressure Regulators.” The subject was 
discussed by Messrs. William Ross, Frank L. Northrup, and 
George A. Caldwell, representing the manufacturers, and by 
Messrs. Edwin C. Brooks, Freeman C. Coffin, Charles N. Taylor, 
and F. I. Winslow. , 

Mr: Frank H. Crandall, chairman of the Committee on Private 
Fire Services. submitted a report in behalf of the committee, 
which was accepted and adopted by the association. The sub- 
ject was discussed by Messrs. John C. Chase, Edward V. French, 
J. ©. Hammond, Jr., Charles W. Sherman, Charles K. Walker, 
Frank €. Kimball, Horace G. Holden, Charles N. Taylor, R. C. P. 
Coggeshall, George H. Snell, and Frank L. Fuller. Mr. French, 
in the course of his remarks, made an appropriate allusion to the 
death of Mr. Edward Atkinson. 

The subject announced for topical discussion was ‘‘ Electroly- 
sis.” The discussion was opened by-Mr. Edwin C. Brooks, of 
Cambridge. He was followed by Messrs. William E. Foss, John 
A. Gould, T. C. Gleason, R. C. P. Coggeshall, A. N. French, 
Edward V. French, and George E.. Winslow. 

On motion of Mr. Brooks, adjourned. © 


ANNUAL MEETING. 
Hore, Brunswick, 
Boston, January 10, 1906. 


The President, Mr. George Bowers, in the chair. 
The following members and guests were present: 
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MEMBERS, 

S. A. Agnew, C. H. Baldwin, L. M. Bancroft, H. K. Barrows, G. W. Batchel- 
der, George Bowers, E. C. Brooks, G. A. P. Bucknam, James Burnie, E. J. 
Chadbourne, John C. Chase, W. F. Codd, F. C. Coffin, R. C. P. Coggeshali, 
M. F. Collins, W. R. Conard, J. H. Cook, G. K. Crandall, John Doyle, E. R. 
Dyer, G. E. Evans, F. L. Fuller, J. C. Gilbert, A. S. Glover, J. W. Griffin, 
R. A. Hale, J. O. Hall, J. C. Hammond, Jr., J. D. Hardy, H. G. Holden, 
E. W. Kent, Willard Kent, F. C. Kimball, G. A. King, Horace Kingman, 
C. F. Knowlton, J. W. Locke, M. O. Leighton, S. H. McKenzie, Hugh McLean, 
H. V. Macksey, D. E. Makepeace, A. E. Martin, W. E. Maybury, John Mayo, 
A. S, Merrill, F. E. Merrill, H. A. Miller, T. W. Norcross, E. B. Phelps, W. W. 
Robertson, S. P. Senior, C. W. Sherman, Sidney Smith, G. H. Snell, G. A. 
Stacy, J. T. Stevens, W. F. Sullivan, W. M. Stone, L. A. Taylor, R. J. Thomas, 


’ W.H. Thomas, W. H. Vaughn, R. 8. Weston, W. J. Wetherbee, J.C. Whitney, 


F. B. Wilkins, G. E. Winslow, ©. T. Wiswall. — 69. 


Honorary MEMBERS, 

William T. Sedgwick.— 1. 

: ASSOCIATES. 

Chapman Valve Mfg. Co., by Edw. F. Hughes; Charles A. Claflin & Co., by 
Charles A. Claflin; Henry A. Desper; M. J. Drummond & Co., by Walter J. 
Drummond; The Fairbanks Co., by F. A. Leavitt; Fred C. Gifford; Hersey 
Mfg. Co., by Albert S. Glover, J. A. Tilden, F. A. Smith; Lead Lined Iron 
Pipe Co., by T. E. Dwyer; Ludlow Valve Mfg. Co., by H. F. Gould; H. 
Mueller Mfg. Co., by George A. Caldwell; Neptune Meter Co., by H. H. 
Kinsey; National Meter Co., by C. H. Baldwin and J. G. Lufkin; Perrin, 
Seamans & Co., by C. E. Godfrey; The Platt Iron Works Co., by F. H. Hayes; 
Rensselaer Mfg. Co., by F. S. Bates and C. L. Brown; Ross Valve Co., by 
Wm. Ross; A. P. Smith Mfg. Co., by D. F. O’Brien and F. N. Whitcomb; 
Thomson Meter Co., by S. D. Higley; Union Water Meter Co., by F. L. 
Northrop, W. F. Hogan, Edw. P. King; R. D. Wood & Co., by W. F. Wood- 
burn; Water Works Equipment Co., by W. H. Van Winkle. — 28. 


GUEsTS. 

Patrick Gear, Asst. Supt., Holyoke, Mass.; F. P. Webster, Supt., Lakeport, 
N. H.; Eugene F. Garvey, Engr’s Dept., Worcester, Mass.; A. R. McCollum, 
Supt., Whitman, Mass.; F. W. Holden, Norton, Mass.; J. F. Gleason, Supt., 
Quincy, Mass.; C. B. Breed, Boston, Mass.; Mr. Pratt, Portland, .Conn.— 8. 

[Names counted twice. — 3.] 

The following named were elected to membership: 

Active. — A. R. McCallum, Superintendent of Whitman Water 
Works, Whitman, Mass.; Eugene F. Garvey, Civil Engineer on 
Water Works Construction for the city of Worcester, Worcester, 
Mass.; Claude L. Howes, Engineer, Boston, Mass. 


| 
| 
| 
q 


PROCEEDINGS. 101 


Associate. — The Anderson Coupling Company, Water Works 
Supplies, Portland, Conn. 
President Bowers then delivered the following address: 


PRESIDENT’S ADDRESS. 


Gentlemen of the New England Water Works Association, — 
Another year has passed away, and, as is our custom, we will 
review our year’s work, or, as our M. I. T. friends across the 
street would say, take our annual examination. 

Our first meeting of the year, January 11, was Ladies’ Day, 
when we went on a personally conducted tour with our former 
president, Mr. Desmond FitzGerald, through the Philippines. 
By means of his fine lantern slides he showed us the present 
water works at Manila, and explained what it is intended to do 
there in the future. He also showed pictures of the people and 
their mode of living, closing a most interesting lecture with a 
series of beautiful views. 

In February, we learned from Mr. Harvey D. Eaton what one 
man by persistent effort could accomplish in the way of securing 
municipal ownership of water supply, in the Kennebec water 
district. By combining several towns into a common water 
district, he has practically overthrown the old idea that town 
lines must always be recognized in constructing water works. 
This appears to be a movement in the right direction. Valuable 
papers were read by Mr. George C. Whipple and Dr. E. C. Levy 

m “The Kennebec Valley Typhoid Fever Epidemic of 1902 
and 1903,” showing conclusively that if people drink polluted 
water they must suffer the consequences. These papers were a 
very good preparation for what was to follow at the next meeting, 
which was held in March. At that time Prof. Erastus G. Smith 
explained the conditions existing along the Mississippi River, 
where that water is used as a means of supply, and the reckless 
manner in which the cities on its banks pollute the water. From 
our own experience in the East, we know the terrible effects that 
are sure to follow such inexcusable carelessness. 

’ At the March meeting, also, a paper was read by Mr. William 
F. Sullivan on “Tests of Large Meters and Fire Service Devices,” 
in which he showed that the large volume of water used in the 


j 
it 
if 
‘ 
- 
ig 
i 
i 
} 


102 PROCEEDINGS. 


fire service could be measured without lessening its effectiveness. 
The insurance members disagreed with Mr. Sullivan, and promised 
to announce later. the results of their own experiments on this 
subject; they did so in September, when Mr. E. V. French re- 
ported what they had done and stated: that they were convinced 
that, by a suitable device, the water could be measured without 
detriment to the fire protection. This problem has been before 
the association for several years, and its solution should be a 
matter of general congratulation. 

The invitation from the water commissioners of Attleboro, 
through Mr. George H. Snell, superintendent, to visit that place 
for our June outing and inspect. the reinforced concrete stand- 
pipe then in process of construction, was accepted. On the 
arrival at that place of our party of 153, we found automobiles 
waiting to carry us to the standpipe, which is some distance 
from the center of the town. The work here was examined 
with a great deal of interest, but I shall not attempt to describe 
it, as Mr. Snell has promised to give us a paper on that subject 
later on. After stopping a short time to admire the magnificent 
view, we were carried to the pumping station, where we found 
a thoroughly up-to-date plant, of which the citizens of Attleboro 
may well feel proud. Entering the automobiles once more, we 
were taken. back to the town at a rate that led us to judge that 
the speed limit law was a thing unknown to Attleboro chauffeurs. 
After enjoying a fine dinner, provided by our hosts, we were shown 
through several of the silver manufactories for which this place 
is noted. Thus ended one of our most enjoyable summer 
outings. 

September 11, we left Boston for our Annual Convention 
which was held this year in New York City. From first to last 
this convention was a grand success. The meetings were well 
attended, the papers, which I will not enumerate separately, inter- 
esting and instructive, and the discussions which followed, general 
and exhaustive. With 575 guests to attend to, the office of the 
Entertainment Committee was no sinecure. An automobile ride, 
a visit to the Hippodrome, a trip to Coney Island, a ride through 
the subway, and a day at the Croton Dam were among the attrac- 
tions provided us. The thanks of this association are certainly 
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due the Committee on Arrangements and their sub-committees,. 
whose efficient work made this in every respect the record-break- 
ing convention of our society. 

At the November meeting, introductory papers on the ‘“‘ Present 
Relative Responsibility of Public Water Supplies and Other 
Factors in the Causation of Typhoid Fever ” were read by. Dr. 
W. T. Sedgwick and Prof. C.-E. A. Winslow, explaining the various 
causes of typhoid epidemics. Then followed papers by Mr, E. E. 
Lochridge and Dr. George B.-Magrath on the Springfield, Mass., 
typhoid epidemic, which was originally supposed to be caused 
by the water, but was readily traced by them to unsanitary con- 
ditions, showing negligence on the part of the board of health 
instead of the water board. 

In December, Mr. A. O. Doane read a paper on “‘ Water Pressure 
Regulators,” which was fully discussed. The report of the Com- 
mittee on Private Fire Services was read; this was followed by 
the discussion which this subject always brings out. Mr. Edwin © 
C. Brooks exhibited a piece of cast-iron water pipe, several feet 
long, showing in a marked degree the effect of electrolysis, and 
explained the difference in the appearance of the pipe when taken 
from the ground and after several months’ exposure to the atmos- 
phere, and a general discussion on this subject followed. 

That these meetings have been appreciated is shown by the 
large attendance throughout the year, and the increase of our 
membership from 604, January 1, 1905, to 645 at the present 
time. 

We have sustained a great loss during the year in the death of 
five active members, Edward Atkinson, Henry A. Cook, Frank 
L. Fales, August Fels, and A. G. Pease, and one associate member, 
Edward Robinson. 

Our headquarters at Tremont Temple have been enlarged by 
the addition of two rooms, so that we now have plenty of room 
for social intercourse before our meetings, and a separate room 
where the Executive Committee can hold its sessions undisturbed. 
We have just obtained a lease for a term of three years from the 
Boston Society of Civil Engineers at the same price paid before 
the additional rooms were secured. We feel sure that the members 
of this association will appreciate these convenient rooms and 
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also the excellent library, and we hope they will use them 
freely. 

This association has always been well to the front in the dis- 
cussion of matters within its sphere, its papers being the first 
brought out on many important subjects. It has been a director 
in many advanced ideas for the care and protection of water sup- 
plies, so that at the present time most of the water supplies in 
this vicinity are of good quality. Having secured good water, 
we should now exert ourselves to put a stop to the enormous waste 
of water which is going.on around us. I was very glad to see that 
Mayor John F. Fitzgerald, in his inaugural address, recommended 
the use of water meters in Boston to remedy this evil, and I think 
his efforts in this direction should receive the support of our asso- 
ciation. Fears are entertained that an additional water supply 
for Boston will be needed before long, and that some towns with 
their water supply will be seized, with the result that a new lake 
will make its appearance on the map. Such action should not 
be allowed while water is being wasted so needlessly, and should 
be guarded against by all the property owners of the state. 

In conclusion, I should like to say a word about the JourNnat, 
which, under the management of its energetic editor, is steadily 
increasing in value. The December number just issued, which 
contains a record of the copper sulphate discussion, will rank 
with any scientific magazine of the day. 

All information in regard to membership and finance will be 
contained in the reports of the Secretary and Treasurer, which 
follow immediately. 

I wish to thank you for the cordial manner in which you have. 
supported me during the year, and to congratulate the associa- 
tion on the loyalty of its members. 


ReEeporT OF SECRETARY. 
The Secretary submitted the following report: 


MEMBERSHIP. 
The total membership of the association, January 1, 1905. was . . 604 
A net increase during the yearof. 
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REPORT OF THE SECRETARY. 


January 1, 1905. 


HONORARY MEMBERS, 


Honorary members 
Honorary members 


Summary orf Recerpts AND DIsBURSEMENTS OF THE NEW ENGLAND WATER 
Works ASSOCIATION FOR THE YEAR 1905. 


Advertisements 
Initiations 
Sundries 
Subscriptions 
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MEMBERS. | 
i 
Withdrawals: | 
Initiations: 
ASSOCIATES. ! 
January 1, 1905. ‘Total amociates | 
Withdrawals: iz 
50 
Initiations: 
. January 1,1906. Totalmembership............... 645 a 
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Reprints and advance copies of papers ...... . 


At the present time there is due the association: 


For standard specifications ....... 40 


I know of no outstanding bills against the association. 
Respectfully submitted, 
WILLARD KENT, Secretary. 


On motion of Mr. M. F. Collins the report of the Secretary was 
accepted and ordered to be placed on file. 


Report or TREASURER. 
The Treasurer submitted the following as his annual report: 


* Including printing and illustrating only. — Ep. 


| DISBURSEMENTS. 
Journal * $2 072.04 
303.31 
Total $5 370.37 
Expenditures in excess of receipts $32.15 
| 5.00 
$521.90 
| 
| 
q 
q 
q | | 
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April 10 
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DETAILED STATEMENT OF BILLS PAID. 


Miss J. M. Ham, ass’t sec’v, December, 1904, salary, 
Miss J. M. Ham, ass’t sec’y, express, postage, etc., 


William E. Whittaker, tracings. ........ 
Annie H. Virtue, music for January meeting . . . 
Thomas P. Taylor, stereopticon ........ 
W. N. Hughes, book, dues 1905 ........ 


R. C. P. Coggeshall, expense auditing accounts . . 
William W. Robinson, expense auditing accounts . 
W. N. Hughes, envelopes and cards. ...... 
Hub Engraving Company, plates ........ 
Miss J. M. Ham, ass’t sec’y, salary for January, 


Miss J. M. Ham, ass’t sec’y, cash paid for express, . 


L. M. Bancroft & Son, treasurer’s bond... . . 
Miss J. M. Ham, ass’t sec’y, salary for February . 
i ass’t sec’y, Committee on Meter 


W. N. Hughes, envelopes and printing... .. . 
Hub Engraving Company, plates ........ 
Daggett’s Orchestra, music, February meeting . . 
D. Gillies’ Sons, stationery and printing .... . 
Boston Society of Civil Engineers, rent to February 
Thomas P. Taylor, stereopticon ........ 
Daggett’s Orchestra, music, March meeting 
Charles W. Sherman, salary and expenses to April 1, 
Hub Engraving Company, plates. ....... 


Hub Engraving Company, plates. ....... 4 


Bacon & Burpee. reporting January, February, and 

March 
Miss J. M. Ham, ass’t sec’y, salary for March . . . 
Samuel Usher, printing March JouRNAL, reprints, 


and listsof members ........... 
R. J. Thomas, advertising agent, commissions to 

Miss J. M. Ham, ass’t sec’y, salary for April . . . 
Willard Kent, secretary, salary to Aprill. . . . . 
Willard Kent, secretary, sundry expenses ... . 
D. Gillies’ Sons, applications .......... 
Miss J. M. Ham, ass’t sec’y, salary for May... . 


Amount carried forward ...... 


108 
1905. 
January 6 $35.00 
6.21 
24 6.00 
| 3 60.00 
| 10.00 
| 6.00 
4,25 
4.50 
27 12.75 
5.80 
February 4 
35.00 
13.96 
| 21 15.00 
28 35.00 
22.25 
13.28 
March 2 15.00 
11 64.81 
100.00 
31 10.00 
15.00 
91.00 
19.48 
5.00 
| 40.00 
35.00 
May 3 
599.73 
74.50 
35.00 
| : 50.00 
53.90 
35.00 
544.92 
j 


June 10 


‘October 3 
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Amount brought forward ....... 
Hub Engraving Company, plates. ....... 3.60 
W.N. Hughes, envelopes and printing .... . 55.00 
Charles W. Sherman, editor, salary and expenses to 
Boston Society of Civil Engineers, rent to May 31 . 100.00 
W. N. Hughes, envelopes and printing ..... 45.58 
Miss J. M. Ham, ass’t sec’y, salary for June. . . 35.00 
R. J. Thomas, advertising agent, commissions to 
Willard Kent, secretary, salary to Julyl .... 50.00 
Willard Kent, secretary, sundry expenses .. . . 15.00 
Samuel Usher, June JourNAL and reprints. . . . 305.45 
Miss J. M. Ham, ass’t sec’y, salary for July . . . 35.00 
8. E. Tinkham, cash paid for cleaning books . . . 4.00 
Hub Engraving Company, 14.80 
Miss J. M. Ham, ass’f sec’y, salary for August . . 35.00 - 
Miss J. M. Ham, ass’t sec’y, sundry expense items, 37.84 
American Society of Civil Engineers, binding. . . 6.00 
Charles ,W. Sherman, editor, salary to October 1, 75.00 
Charles W. Sherman, editor, sundry expenses . . . 7.65 
Samuel Usher, reprints ............ 58.81 
Hub Engraving Company, plates. ....... 95.19 
Whitehead & Hoag Company, badges. .... . 65.00 
The Globe-Wernicke Company, bookcases . . . . 34.00 
William E .Whittaker, tracings... ....... 3.00 
Miss J. M. Ham, ass’t sec’y, salary for September . 35.00 
Miss J. M. Ham, ass’t sec’y, sundry expenses . . . 74.00 
Willard Kent, secretary, salary to October 1 . . 50.00 
Willard Kent, secretary, sundry expenses . . . 10.00 
Bacon & Burpee, reporting New York Cm 
§2.85 
Boston Society of Civil Engineers, rent to August 31, 100.00 
Hub Engraving Company, plates. ....... 37.01 
Miss J. M. Ham, ass’t sec’y, salary for October . . 35.00 
Hub Engraving Company, plates. ....... 20.37 


Hub Engraving Company, plates. ....... 
Amount carried forward ....... 


im 
a 
17 
26 
t 
July 5 | 
3 
18 
26 
August 14 
25 , | 
30 
September 6 
18 
30 
10 
17 
31 
November 3 
$3 410.67 
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Amount brought forward ....... 
D. Gillies’ Sons, printing...) 
November 22 R. J. Thomas, advertising agent, commissions to 
December 5 Samuel Usher, September JourNAL and reprints . 
Miss J. M. Ham, ass’t sec’y, salary for November . 
W.N. Hughes, printing... . . 
15 Hub Engraving Company, Dintes 
Miss J: M. Ham, ass’t sec’ Y, salary for December . 
Miss J. M. Ham, ass’t sec’y, Committee on Meter 
Miss J. M. Ham, ass’t sec’y, sundry expenses . . 
D. Gillies’ Sons;‘printing. . . 
Charles W. Sherman, editor, salary to December 31, 
Charles W. Sherman, editor, sundry expenses 
Willard Kent, secretary, salary to December 31 
Willard Kent, secretary, sundry expenses . . 
Boston Society of Civil Engineers, rent to Hevember 
Bacon & Burpee, reporting N: ovember and December 
Frank E. Merrill, expenses account September con- 
W. N. Hughes, dues book: 
R. J. Thomas, advertising agent, commissions to 


On motion of Mr. Tighe the report of the Treasurer was accepted 
and ordered placed on file. 


$3 410.67 
16.50 
76.50 
545.30 
35.00 
2.00 
- 10.02 
35.00 
3.50 
21.38 
26.95 
75.00 
10.65 
7.75 
50.00 
74.40 
100.00 
69.50 
59.25 
13.47 
D 6.00 
73.75 
| Samuel Usher, 
$5 411.58 
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REPORT OF THE EDITOR. 


Report or Epiror. 


The Editor submitted the following report: 
January 10, 1906. 
To the New England Water Works Association, — The following is my 
report as Editor of the JourNat for the year 1905. 
The accompanying tables show in detail the amount. of material in the 
JourNAL, the receipts and expenditures, and a comparison with the five 
preceding volumes. 


TABLE No. 1. 


SraTEMENT OF MATERIAL IN VOLUME XIX, JouRNAL OF THE NEW ENGLAND 
Water Works Association, 1905. 


NuMBER oF PacEs OF 


Dare or Issvz. 


Advertisements. 
Covers and Contents. 


Inset Plates. 


71 


lor) 


TABLE No. 2. 


RECEIPTS AND EXPENDITURES ON AccouNT oF VoLUME XIX, JOURNAL OF 
THE NEw ENGLAND WaTER WorKS AssociaTION, 1905. 


RECEIPTs. EXPENDITURES, 


From advertisements. . . .25 | For printing JourNaL . . $1 836.64 
’ From sale of JouRNALS . . .05| For preparing 

From sale of reprints . . . F tions 

From subscriptions .. . .50 | For editor’s salary . . 
$2193.70 | For advertising agent's 

commissions . . 

For reporting 
For reprints and advance 
Net cost of JournNaL . . . $1072.95 


$3 266.65 | Gross cost of JouRNAL.. . $3 266.65 
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Pl gig 

1| March .... .| 118 | 383} 30 16 | 196 | 16 
3| September .. . . 120 | 24/ 144| —| 32 20 | 200) 4 
4| December... . . .| 198| 5| 203| 31 12 | 258 | 3 
Total... .| 516| | 587| 8 | 124| | 49| 784 | 30 
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I submit also a diagram showing the principal statistics of the Associa- 
tion from its formation to the present time. 


New ENGLAND WATER Works ASSOCIATION 


PRINCIPAL STATISTICS 
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The December, 1905, issue contained 28.08 pages of paid advertisements, 
which, if maintained throughout a year, would mean an annual income from 
this source of $1 985.00. A year ago the figures were 27.92 pages and $1 935.00, 
showing a slight increase during the year. 

The unusual size of the present volume of the JouRNAL is worthy of note. 
This is largely due to the volume of the papers presented at the New York 
Convention, and is a testimonial principally to the activity of the local com- 
mittee on program, of which Mr. George W. Fuller was chairman. As regards 
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quality, the papers speak:for themselves.. There certainly has been no mie 
tion in the average quality of the papers publishéd during the year. 

The total cost of illustrations in the JourNAL for the year has been $428.60, 
or 13.1 per cent. of the gross cost of the Journat. This includes, in some cases, 
preparation of drawings, and in all cases'making cuts and printing the illus- 
trations. For the preceding volume the illustrations cost $300.83, which was 
10.3 per cent. of the grdss cost of the volume. The increase during the present 
year has been largely due to the cost of making and printing cuts to illustrate 
one or two papers, which papers, however, were of special interest and value 
and with which the illustrations were indispensable. 

The usual fifty reprints of papers have been furnished to authors ‘without 
charge; advance copies pf ‘a few of the papers presented. have also been 
printed, which hasmade the item for reprints and advance copies considerably 
greater than usual. Itisto be hoped that it may be possible in the near future 
to print all, or at: least the greater part, of the papers to be presented before 
the association in advance, in order to allow more time for discussion and to 
make it possible to prepare discussions in advance. Up.to the present, how- 
ever, it has not been possible to! secure many of the papers before the time 
of presentation, — The net cost to the association of the reprints and advance 
copies has been $9.80 for each of the Ret papers published during 
the year. 

The present circulation-of the JOURNAL is: 


During the year pipe specifications have been sold-to the amount of $28.70. 
A year ago we had a net gain of $28 from this source, so that at the present 
time we have received $56.70 more than the expense of printing these speci- 
fications. The association still has on hand a fair supply of the specifications. 
: I know of no qutstanding bills against the association on account of the 
JOURNAL. 


Respectfully submitted, 
CHARLES W. SHERMAN, Editor. 


_ On motion of Mr, Chase the report was iuteeshin and ordered 
on file. 


ReEporT OF THE FINANCE. COMMITTEE. 


“Mr. W. W. Robertson, chairman, submitted the ee as 
the report of Finance Committee. 
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Boston, Mass., January 6, 1906. 

To the Membets of. the. New England Water Works Association, — We, the 
undersigned members of the Finance Committee of this association for the 
‘past year, met this day at the headquarters of this association a pe 
Temple in this city, and proceeded as follows: : 

We first examined the Secretary’s. cash book, verified the additions; and 
found the total receipts as stated therein to be correct and, to the amount 
of $5 338.22, which amount the Secretary has transmitted to the Treasurer, 
and holds the receipt of the latter therefor. In the Secretary’s report the 
amount uncollected from advertisements is seemingly large. It, however, 
is due to the fact that bills for same could not be issued. until the December 
issue of the Journat had been delivered. Sufficient time has not since 
elapsed to make the collection of this account. . 

An examination of the Treasurer’s account shows that it agrees with that 
of the Secretary in the amount received, viz., $5 338.22. _We have ehecked 
every item in his entries of disbursements, amounting to $5 411.58, and find 
each item properly approved and secured by vouchers. ‘We have checked 
the Treasurer’s statement of balance on hand January 6, 1906, $2888.73, 
by examining his bank account, and find the same to be correct. 

We, therefore, as the result of this examination vouch for the accuracy of 
statements contained in the reports of the Secretary and Treasurer, which are 
submitted to you this day. 

Your committee feels that the association i is to be comgueduleited { in having 
its financial affairs administered by such competent officials as are now in 
charge of same. The books show a large amount of detail, which is rapidly 
increasing in bulk each year. By far the larger portion of this increase in 
work falls upon our present efficient Assistant Secretary, Miss J. M. Ham, 
whose books we found in an exceedingly creditable and neat condition. For 
some time Miss Ham has been receiving a salary of $35 per month. We 
think it only just that we should recognize the fact of her largely increased 
duties, due to the growth of the association. We therefore earnestly recom- 
mend that from this date, onward Miss Ham’s salary be increased to $45 per 
month, 

submitted, 


W. ROBERTSON, 
R. C. P. COGGESHALL, 
‘HARRY L. THOMAS, 

Finance Committee. 


On motion of Mr. R. J. Thomas the report of the committee 
was accepted and that portion of it referring to an increase of 
salary of the Assistant Secretary was referred to the Exeoutive 
Committee. 
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ELECTION OF OFFICERS. 
(REPORT OF TELLERS OF ELECTION.) 


Boston, Mass., January 10, 1906. 


Mr. President, — The tellers appointed to canvass the ballots 
for the election of officers of the New England Water Works Asso- 


ciation, for the year 1906, beg leave to report as follows: 


Whole number of votes cast, 214. 


For President. 

*Witu1amM T. Sepewick, Boston, Mass......... 214 
Vice-Presidents. 

*J, Watpo Smirn, New York, N. Y. ........ 211 
*Cyrus M. Lunt, Lewiston,Me. .......... 209 
*Frank A. ANDREWS, Nashua, N. H......... 212 
*Jounw C. Cmasm, Derry, N.H. ....:..... 210 
*FREpDERICK W. Gow, Medford, Mass. ........ 212 
*JosePpH M. BrrmineHaM, Hartford,Conn. ..... . 210 
Grorce H. Attleboro, Mass. ......... 1 
Grorce A. Kina, Taunton, Mass. .......... 1 

For Secretary. 

Kent, Narragansett Pier, R.I. ...... 212 
For Treasurer. 

*Lewis M. Bancrort, Reading, Mass. ....... . 211 
For Editor 
*CuarRLEs W. SHERMAN, Boston, Mass......... 212 
For Advertising Agent. 

*Ropert J. THomas, Lowell, Mass. ......... 212 
For Additional Members of Executive Committee. 
*Frank E. Somerville, Mass... ...... 212 
*Grorae A. Sracy. Marlboro, 213 
*James L. Ticue, Holyoke, 212 

For Finance Committee, Three. 
*Harry L. Tuomas, Hingham, Mass. ........ 213 
E. Mayserry, Braintree, Mass. ..... . 213 
*ArtHuR D. Marsie, Lawrence, Mass......... 214 
Respectfully submitted, 


WILLIAM F. SULLIVAN, 
GEORGE A. KING, 


* Elected. t Ineligible. 


Tellers. 
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The President announced the election of the various officers 
as shown by the return of the tellers and then presented to the 
Association as its next president, “(a man you all know and 
whom you all love, a man who has done as much for the associa- 
tion as any other member, Professor Sedgwick.” [Applause.] 
Professor Sedgwick responded as follows: 

Mr. President and Fellow Members, — When, a little over a 
year ago, you were kind enough to elect me an honorary member 
of this association, it seemed to me that you had done all and 
more than you ought to have done for me. I think I have never 
had a chance to express my thanks, as I now do, for that distin- 

guished honor at your hands. But when in addition you have 
chosen me as your President for the ensuing year, you have 
indeed placed me under still greater obligation. 

I should be a very conceited person if I supposed that in 
doing this you were conferring the distinction upon me alone, ~ 
for I know it is rather upon the institution with which I am 
connected, and have been for many years, and upon my associates, 
former students, and friends who have been working along the 
same lines that I as a scientific man have been pursuing. And 
in that spirit, and as a token of your confidence, I have great 
pleasure in accepting, as I now do, the high honor which, in 
another form, you have for the second time conferred upon me. 

I believe in this association. I have been with you here for a 
good many years, and I believe in the work that you are doing. 
A man who is a water-works superintendent or a water-works 
expert cannot be altogether a fool, and when his friends and his 
peers choose him for a place like this, it means a great deal. We 
have all worked together for a common end, the improvement of 
one of the great public services of the day; and the growth of the 
association, together with its reputation, which has grown with 
its membership, is a sufficient guarantee of the place which it 
now holds in American professional life. This might well. be 
called an association of water-works engineers, but it has the 
more modest title of Water Works Association; and while limited 
in name to New England, it reaches in fact, as you know, all 
over the country. 

It is one of the delightful things of our day that bodies of trained 
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men are getting together. and correcting that over-specialization 
which: isso. characteristic of: our times, by. organization, bring- 
ing togethér’men.of kindred tastes. and kindred pursuits. Our. 
constitution «states that this association is formed for “the 
advancement ‘of: knowledge relating to water works and water 
supply, and the encouragement of social intercourse among water- 
works. mén.” -We. could not possibly have a better charter — 
improvement of. our knowledge-and improvement of our acquaint- 
ance, one'with another. Let us see to.it during the coming year, 
as we have séen to it during the years that have gone, that 
while adding: to. our: knowledge we are also adding to-our good 
fellowship. - Let us look out particularly for the man who is off 
in-some little place; facing problems which are quite as difficult 
for him as those which confront men in charge of bigger works, 
and let us also see to it that the good fellowship element: is looked 
after in his ease, which is often harder to manage than the purely 
professional problem. In view of all the splendid-work which has 
been: done by the association in the past, in view of the able. 
administrations under which the association has grown large and 
strong,.let us see if in this year which is to come we may not do 
even better work than ever before, — better: for our science, 
better for good fellowship. tins 

At our meeting next month, as you is we are to See the 
ladies with us, and the committee having charge of the arrange- 
ments for Ladies’ Day proposes, if its. plans: can be carried out, 
to furnish an unusually attractive program. .I am happy to say 
that Mrs. Sedgwick will be here with me, and for half..an hour 
or so before we sit down to-dinner we will have a little social 
gathering and I hope you will all bring your wives or sweethearts 
or daughters, for after dinner we expect. to have something which 
will: be of-interest to all. I trust: there will be a large attend- 
ance and that it will be a banner day among all our ladies’ days. | 

Now Iam not going to talk any longer at present. You will 
have to bear with me for a whole year, and therefore I will-cut my 
remarks short on this occasion, although I will:not 
to-do as well in this respect. [Applause.] 
_ The paper of the afternoon was on “ Water-Works Construc- 
tion of the United States Reclamation Service,” by Mr. M. O. 
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Leighton, hydrographer in charge, Division of Hydro-Economics. 
It was illustrated by stereopticon views. At the close of his 
address Mr. Leighton answered questions asked by Messrs. Charles 
W. Sherman, Frank L. Fuller, John C. Whitney, and Sidney 
Smith. 

Just before the meeting adjourned, Mr. R. C. P. Coggeshall said: 

“There is one thing I want to bring up at this time. | I was very 
much impressed by our President’s modest résumé of the past 
vear’s work. I know something of what the administration has 
had in hand in carrying out that work, and I know how much the 
success of it has been due to our President. I think it is a good 
' plan to recognize such service as he has given us in some formal 
way, and I, therefore, am going to make this motion, which I 
shall ask the Secretary to put, that the thanks of the association 
be given to George Bowers, the retiring president, for the excellent 
service which he has rendered us during the past year.” [Loud 
applause.] 

The motion was put by the Secretary and adopted by a rising 
vote. 


Present Bowers. I thank you very much, gentlemen, for 
this expression of your appreciation and good-will. 
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Fesruary Meetine (Ladies’ Day). 


Horet BrRuNswWICK, 
Boston, February 14, 1906. 


Prof. Wm. T. Sedgwick, President, in the chair. 
The following members and guests were in attendance: 


MEMBERS, 


8. A. Agnew, F. E. Appleton, C. H. Baldwin, G. W. Batchelder, J. E. Beals, 
George Bowers, Fred. Brooks, James Burnie, F. H. Carter, J. C. Chase, 
R. C..P. Coggeshall, M. F. Collins, J. H. Cook, M. J. Doyle, A. O. Doane, 
I. T. Farnham, J. H. Flynn, J. C. Gilbert, A. S. Glover, C. A. Hague, L. M. 
Hastings, G. W. Hawkes, H. G. Holden, J. L. Howard, H. R. Johnson, E. W. 
‘Kent, Willard Kent, G. A. King, Hugh McLean, H. V. Macksey, A. E. Martin, 
“W. E. Maybury, John Mayo, F. E. Merrill, H. A. Miller, William Naylor, 
‘C. E. Peirce, T. A. Peirce, E. B. Phelps, Dwight Porter, W. H. Richards, 
-C. W. Sherman, G. A. Stacy, C. N. Taylor, R. J. Thomas, D. N. Tower, W. H. 
‘Vaughn, R. S. Weston, J. C. Whitney, G. E. Winslow, F. E. Winsor, and 
E. T. Wiswall. — 52. 


Honorary MEMBER. 


W. T. Sedgwick. — 1. 


ASSOCIATES, 


Harold L. Bond & Co., by Harold L. Bond; Chapman Valve Manufacturing 
Company, by Edw. F. Hughes; Coffin Valve Company, by H. L. Weston; 
Henry A. Desper; Fred C. Gifford; Hersey Manufacturing Company, by 
Albert S. Glover, J. A. Tilden, W. A. Hersey, and Wm. C. Sherwood; Inter- 
national Steam Pump Company, by Samuel Harrison; Lead Lined Iron Pipe 
Company, by T. E. Dwyer; Ludlow Valve Manufacturing Company, by H. F. 
Gould; H. Mueller Manufacturing Company, by George A. Caldwell; National 
Meter Company, by C. H. Baldwin and J. G. Lufkin; Neptune Meter Com- 
pany, by H. H. Kinsey; Perrin, Seamans & Co., by J. C. Campbell; Platt 
Iron Works Company, by F. H. Hayes; Rensselaer Manufacturing Company, 
by F. S. Bates; Ross Valve Company, by Wm. Ross; A. P. Smith Manu- 
facturing Company, by F. N. Whitcomb; Thomson Meter Company, by 
8. D. Higley; Union Water Meter Company, by F. L. Northrop and W. F. 
Hogan; United States Cast Iron Pipe and Foundry Company, by Frank W. 
Nevins; Waldo Brothers, by E. W. Clark; R: D. Wood & Co., by W. F. 
Woodburn; Water Works Equipment Company, by W. H. Van Winkle. — 28. 
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GUESTS. 
Mrs. Charles N. Taylor, Mrs. W. H. Vaughn, Wellesley Hills, Mass.; Miss 
Helen Willson, Mrs. Arthur I. Nash, Mrs. E. D. Phelps, Mrs. J. L. Howard, 
Mrs. Frank E. Winsor, Mrs. H. A. Miller, Mrs. A. O. Doane, Mrs. J. H. Flynn, 
Mrs. Frank C. Kimball, Miss Florence C. Kimball, Mrs. Samuel Harrison, 
Mr. Scribner, Mr. George E. Russell, Mr. Shepard, Boston, Mass.; Miss Alice S. 
Corner, P. J. B. Sullivan, R. Connor, Holyoke, Mass.; Mr. and Mrs. J. F. 
Gleason, Quincy, Mass.; Mrs. I. T. Farnham, West Newton, Mass.; Mrs. C. E, 
Peirce, East Providaiice, R. L.; Mrs. George E. Winslow, Waltham, Mass. ; 


Mrs. George A. Stacy, Marlboro, Mass.; Mrs. A. B. Arey, Miss Edith Arey, ty 


South Boston, Mass.; Mrs. F. H. Hayes, Mrs. E. C. Brooks, Cambridge, Mass.; 
Mrs. Willard Kent, Narragansett Pier, R. I.; Mrs. George Bowers, Mrs. F. E. 
Appleton, R. R. Thomas, Mrs. C. S. Proctor, Lowell, Mass.; Mrs. Wm. T. 
Sedgwick, Wm. E. Mott, Brookline, Mass.; J. F. James, Lawrence, Mass.; 
Mr. and Mrs. H. W. Sears, Mr. and Mrs. Walter L. Beals, Middleboro, Mass.; 
Mrs. John C. Chase, Derry, N. H.; Mrs. H. G. Holden, Nashua, N. H.; Mrs. 
John H. Cook, Paterson, N. J.;. Mrs. Charles W. Sherman, Belmont, Mass.; 
Miss Lillian Leavitt, Somerville, Mass.; Miss Helen R. Coggeshall, New 


Bedford, Mass.; Mrs. W. H. Richards, Miss Helen M. Richards, H.S. Richards, - 


New London, Conn.; Mrs. Thomas A. Peirce, East Greenwich, R. I. — 51. 


The following applicants, who were recommended by the Execu- 
tive Committee, were elected to membership: 

C. H. Turner, Treas. St. Johnsbury Aq. Co., St. Johnsbury, 
Vt:; W. Donaldson, Knoxville Water Co., Knoxville, Ky.; Frank 
E. Pressey, Hydgr., U.S. G. S., Bangor, Me.; A. B. Hill, Cons. 
Eng., New Haven, Conn.; Herbert P. Linnell, Res. Eng., Water 
Works, Colon, Cristobal, Canal Zone; H. J. Glendenning, C. E., 


Portland, Me.; C. Robert. Adams, U. 8. G. 8., Boston; Edward 


R. Mack, Water Department, Wilmington, Del.; Horace H. 
Chase, C. E., Brockton, Mass.; Peter A. Monteverde, Superin- 
tendent, Trafford City, Trafford County, Pa.; Lewis E. Smith, 
C. E., Pasadena, Cal.; Edmund M. Blake, C. E., Boston. 
President Sedgwick welcomed the ladies and called attention 
to the happy coincidence of our Ladies’ Day falling upon St. 
Valentine’s Day, after which he introduced Arthur I. Nash, Esq., 
of Boston, who gave a very interesting address, illustrated by 
stereopticon, on the beaver, under the title, “‘ Primitive Water 
Works and Water Workers of New England.” 
Adjourned. 
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EXECUTIVE COMMITTEE. 

President: Bowers, and George A. Stacy, 
Robert J. Thomas, L- M. Bancroft, ‘Charles W. Sherman, ‘and 
Willard Kent. 

-The Secretary read applications for membership, from the 
following persons: 

Irving T. Farnham, Howard N. Kingsford, Tra G. Hoagland, 
Edgar A. Weimer, and W. A. McFarland; and ‘it was ‘voted to 
recommend the applicants for election. 

A letter was read from Mr. Luther C., Wright, superintendent, 
Water Works, Northampton, Mass.; a former member of the 
association in good standing, signifying his desire to again become 
a member. By unanimous vote of the Executive Committee, 
oy Mr. Wright was reinstated to membership in the association. 

On. motion of Mr. Sherman it was voted: That surplus numbers 


q of the Journau of the Association, in excess of five copies of each 
issue, be disposed of at the rate of one dollar each. 
_ Voted: That the President be and hereby is to 


appoint a special committee to. make arrangements for Ladies’ 
Day on the date of the February meeting. 

Adjourned. 
Attest: Kent, Secretary. 


10, 1906. 


' Present: President George Bowers, and Frank E. Merrill, James 
L. Tighe, Charles W. Sherman, Frederick W. Gow, L. M. Bancroft, 
Robert J. Thomas; and Willard Kent. 

Applications were received from A. R. McCallum, Whitman, 
Mass.; Eugene F. Garvey, Worcester, Mass., and Claude L. 
Howes, M. E., Boston, Mass., for active membership, and from 
the Anderson Coupling Company, of Portland, Conn., for 
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associate membership, and they were by vote unanimously recom- 
mended therefor. 

The salary of the Assistant Secretary, on recommendation of the 
Finance Committee, was .by-voteinereased to forty-five dollars 
($45) per month. 


Adjourned. 
Attest: Kent, Secretary. 


Fesruary 14, 1906. 
Present: Sis chairman; Frank E. Merrill; George 
A. Stacy, James L. Tighe, Witaed Kent, Chase W. Sherman, and 
Robert J. Thomas. 
_ Applications were received from C. H. iia St. Johnsbury, 
Vt.; W. Donaldson, Knoxville, Tenn.; Frank E..Pressey, Bangor, 
Me.; Albert B. Hill, New Haven, Conn.; Edward R. Mack, Wil- 
mington, Del.; Horace H. Chase, Brockton, Mass.; Peter A. 
Monteverde, Trafford City, Pa.; Lewis E. Smith, Pasadena, Cal.; 
Herbert P.: Linnell, Cristobal, Canal Zone; H. J. Glendenning, 
Portland, Me.; C. Robert Adams, Boston, Mass.; and Edmund 
M. Blake, Boston, Mass.; and they were by: vote sosennithinded for 
membership in the association. 


Adjourned. 


Attest:| Wittarp Kent, Secretary. 
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EpwarD ATKINSON, president of the Boston Manufacturers’ 
Mutual Fire Insurance Company, and well known as an economist 
and statistician, as well as perhaps the leading “‘ anti-imperialist ”’ 
of the country, died suddenly on December 11, 1905, as the result 
of an attack of acute indigestion, with which he was seized while 
driving from his home to his office that morning. 

Mr. Atkinson was born in Brookline, Mass., on February 10, 
1827, and was educated in private schools. -His business training 
began in 1842 in a commission house; in 1848 he became identi- 
fied with various manufacturing corporations, which he served 
as clerk or treasurer until 1877. He had been president of the 
Boston Manufacturers’ Mutual Fire Insurance Company for 
nearly forty years. In this position he was the prime mover in 
establishing the inspection department of the Associated Factory 
Mutual Insurance Companies, which has done so much to advance, 
not only methods of construction, but our knowledge of principles 
and our practice in hydraulic engineering. 

For many years he had been a vigorous*and fearless writer on a 
wide range of subjects. He was a member of many societies, 
and had received many honors, among them the honorary degrees 
of LL.D. and Ph.D. He was one of the founders and for several 
years a member of the corporation of the Massachusetts Institute 


‘of Technology. He contributed two papers to this association 


on bog fuel, und frequently took part in the discussions. 
Mr. Atkinson became a member of the New England Water 
Works Association on November 9, 1904. 
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PracticaL CeMENT Testing. By W. Purves Taylor, M.S., C.E., En- 
gineer in charge, Philadelphia Municipal Testing Laboratory. New York: 
The Myron C. Clark Publishing Company, 13-21 Park Row. 1906. Pp. 315. 
6x49 inches. Price, $3.00 net. 


This book is, perhaps, the most complete work ever published on the subject 
of cement testing, and although from the number of pages it might be thought 
voluminous, it is concise and admirably arranged. It has been prepared 
with a view to its use by the novice in testing, and the matter is so presented 
as to be readily understood by him; at the same time it will doubtless prove 
of much value as a book of ready reference for the expert. 

The first three chapters are of an introductory character, and deal briefly 
with the classification, constitution, and manufacture.of cements. The body 
of the book, comprising Chapters 4 to 12, deals very fully with the usual or 
routine tests of cement and discusses the methods of making them and the 
interpretation of results. The remainder of the hook is devoted to special 
tests, chemical analyses, methods of operating a laboratory, and’ numerous 
specifications. Mr. Taylor’s wide experience in charge of the Philadelphia 
municipal laboratory is abundant proof of his qualifications for preparing 
such a book. 

There are numerous illustrations, diagrams, and tables scattered through - 
the book, which is concluded by a good index. 


Hanppoox or Cost Data ror Contractors AND ENGINEERS. A 
Reference Book giving Methods of Construction and Actual Costs of Materials 
and Labor on Numerous Engineering Works. By Halbert P. Gillette, Con- 
sulting Engineer, Member American Society Civil Engineers, Member Ameri- 
can Institute Mechanical Engineers, late Associate Editor Engineering News. 
New York: Myron C. Clark, 13-21 Park Row. 1905. Pp. 610. 4 x 6} 
inches. Price, $4.00 net. ~ 


This book can be highly commended to all having to do with construction 
work of any kind. Detailed records of cost of construction are comparatively 
seldom kept, and the average water-works superintendent, for instance, while 
he may know fairly well the total cost per foot of laying water pipes, has 
but a very hazy idea of the different items which go to make up that cost, 
and therefore can only guess at the effect of changes in conditions or of prices 
of certain supplies. 

In the opening sentences the alte says: “There are two principal 
objects in ‘keeping itemized records of cost: (1) To enable the contractor or 
engineer to determine what will be fair unit prices for similar work in the 
future; and (2) to enable the contractor to analyze his expenditures with a 
view to improving his foremanship, class of laborers, plant equipment, and 
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the like.” Both of these objects should appeal to the water-works superin- 
tendent, for he must frequently estimate the cost of extensions, and must 
also often stand in the position of contractor in mene out meh extensions 
with day labor. 

It may-be said without that Mr. Gillette. has. done. a “great 
service in preparing this exposition of the principles and methods of keeping 
detailed cost records; the data presented, relating to cost of work actually 
done, while valuable, are of much less importance than the suggestions relat- 
ing to methods of keeping records and reducing costs. Indeed, sources of 
information in’ print are not very conimon,; and usually give’ insufficient 
detail to be of much use, so the author had comparatively ‘little to draw upon 
outside of his own wide experience. It is gratifying to note that a portion of 
the ‘more valuable information given by ‘the author has’ been sans from 
read before this association: 
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@RADE PUBLICATIONS. 


Bulletin No. 1600, July, 1905.— Test’ and Record of the 30-000 000- 
Gallon Piimping Engine Installed in the Chestnut Hill High-Service’ Station 


- of the Metropolitan Water’ Works, Boston, Mass. - 8 x 10} inches, 114 Pages, 


3 illustrations. 

Bulletin No. 1601, July, 1905.— Test of One’ of ‘the 15.000 000-Gallon 

Vertical Triple-Expansion Pumping Engines Installed in the Baden High- 

Service Station’ of the St. Louis, Mo., Water Works. 8 pages, 2 illustrations. 
, Bulletin No. 1602, September, 1906. — Centrifugal, Pumps, Operated by 

Sevag, Compound, or Triple-Expansion Engines. _8 pages, 2 illustrations. 
Bulletin No. 1608, August, 1905. — Reynolds Triple-Expansion Fumping 


Engines. 4 pages, 1 illustration. 


Bulletin No. 1605, September, 1905. — High-Duty, Horizontal, Double- 
Acting, ‘Crank and Fly-Wheel Plunger Pump, Driven by Cross-Compound 
Reynolds Corliss Engine, Standard Type F.M.P. 8 pages, 4 illustrations. 

Bulletin No. 1606, September, 1906.— Multi-Stage, High-Lift Centrifugal 
Pumps; Motor Driven. 8 pages, 3 illustrations: 

Bulletin. No. 1607, September, 1905.— High-Duty, Double- 


‘Acting, Crank and. Fly-Wheel Plunger-Pump, driven by:Cross-Compound 
-Reynolds Corliss Engine, Standard Type F. O: P.. 8 pages; 3 illustrations. 
Bulletin: No. . 1608, September, 1905.—~ 
‘Motor’Driven. 4 pages, 1 illustration. 


Sree. The East; Jersey Pipe Company, 71 


New York, N.Y. 9-x 6 inches, 34 pages, 2 diagrams, 13 illustrations, 
ConcreTE Prana. Raymond Concrete Pile 


m. 6 x9 inches, 48 pages, 31 illustrations. ; 
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